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chip. Tiny hard drive. And 
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Consumers continually challenge product designers to put 
more into less: Engineer a pro-quality pocketcam. Develop a sexy, 
mass-produced electric car. Build an (almost) blast-proof sky¬ 
scraper. Designing under constraints—a WIRED special report. 

























® (uMOUHlWSQ? 

<S*TT*TE^\[ rics 


WIZZYWIG 


ED PISKOR 


11 

Rants 


On the Cover 


■55551 

55 


a 

w 

II 


E 



Reader rants and raves. 

19 

Start 

Q&A T. Rex re-creator 
Jack Horner. 10 Best 
Uses for RFID tags. 
How To Survive a fall 
through ice, make 
small talk, and more. 


Fetish A bracelet— 
for when you need that 
20 extra feet of rope. 
Reviews Road-ready 
electric bikes, heavy- 
duty iPhone cases. 
Steven Levy Farewell, 
FireWire—an ode to 
vintage ports. Burning 
Question Do green 
gadgets really exist? 


Playlist PolarClock, 
myopenbar.com, 

Miami Vice. Music 
The spy tech in your 
pop music. Print A 
phreakin’ comic book! 

116 

Found 

Artifacts from the future. 


For the sake of brevity, we reduced the cover equation, called the 
Gaussian copula function, to its most basic elements. Here’s how. 

Full formula: Pr[T < 1 ,T< 1 ] = ^((^ -(FCl)),((> -(F b ( 1 ), Y ) 

On the left side of the equation is a probability—a joint default 
probability, to be precise. This can be represented simply as P. 

On the right side is the copula itself, which we can represent as (f>. 
It’s a function of three variables: two probability distributions and a 
correlation parameter. We can label these A, B, and y, respectively. 

Abbreviated formula: P=(j)(A,B, y) 
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re: Cancer 

reading the letters about our January cover story on cancer research wasn’t 
easy. Along with the usual experts, cranks, and policy wonks, we heard from many 
of you for whom the topic is deeply personal. One reader recently lost a sister to 
the disease; another fell ill at age 21. Your individual tales underscored our mes¬ 
sage: The best way to beat cancer is to find it as early as possible. Better tests are 
on the way. In the meantime, dear readers, get your rear in gear and get a physical. 



FEEDBACK 

January story topics 
that attracted the most 
reader response. 


► Self-help books 

► Sleeping late 

► 25 years of Mac 

► Max Butler 

► Cancer detection 

► Fax machines 

► Flying machines 

► Steven Levy’s wish list 



FIGHT BRCK 

Number of protest letters 
we received after killing 
the following items. 
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editorial correspondence rants@wired.com 


Catch It Now 

I hope “Cancer and the New Sci¬ 
ence of Early Detection” (issue 
17.01) inspires other media to 
follow your lead. Compassion 
and treatment for those with 
the disease understandably take 
center stage, but the real math 
in our lives is presented clearly 
here. Our priorities must change 
to emphasize early diagnosis. 
This is our best hope of reducing 
mortality, and the cost savings 
would go far toward mending 
our ailing health care system. 

TOM LINDQUIST 

Seattle, Washington 


Thank you for your article. Early 
detection has a great deal of 
intuitive appeal and should be 
supported, but you omitted one 
simple statistic that is often 
overlooked when discussing the 
trade-offs between treatment 
detection research: Finding 
cancer early will, by definition, 
always improve the survivor¬ 
ship numbers—whether or not 
it does anything for patients' 
prognoses. 

BRET PETERSON 

Lafayette, California 


Your article focuses on the role of science in developing tests and 
biomarkers for early detection. But human factors play into this, too. 
Almost every woman I know with ovarian cancer talks about know¬ 
ing something was wrong, long before there was any diagnosis. We 
were all ignored by our doctors at least once before the determina¬ 
tion was finally made. My cancer was caught late in part because my 
CA-125 antigen level stayed below the magic number 35. When my 
doctors saw the CA-125 reading, they assumed they could ignore the 
work of the radiologists and ultrasound technicians who had identi¬ 
fied a potential problem six months earlier. All the tests in the world 
won't compensate for ignorance and stupidity. Physicians need to 
learn to listen to women when they say, “Something is not right.'' 

JULIE MASON 

Ottawa, Ontario 
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A TWITTER FROM LANCE ARMSTRONG ON NEW YEAR’S DAY 

“Sitting by the pool reading the 
new wired. Cover story called 
The Truth About Cancer.’ Good 
read and right in many ways.” 



GLRD TO BE 
OF SERUICE 


NATHAN GRAHEK 

of Saint Paul, 
Minnesota, sent in 
this diagram with 
the following note. 



1007. AWESOMENESS 


VENN 

DIAGRAMS 


“Leveraging high- 
quality graphic 
design offers a 
very high reading- 
enjoyment return 
on my reading- 
effort investment. 
Case in point: This 
diagram illustrates 
my thesis better 
than my words do.” 


READER 

REACTION 

GAUGE 



HATE LOVE 



The Iceman Warmeth 

How ironic that Julian Bayley 
provided ice sculptures for A1 
Gore's Nobel Prize acceptance 
(“Mr. Freeze,” issue 17.01). It's 
hard to think of an industry that 
uses more energy in cooling 
and shipping than Bayley's ven¬ 
ture. Plus, the ice lounges are in 
places like Honolulu, Miami, and 
Las Vegas. Our grandchildren 
will weep at our extravagance. 
LEE WESTBROCK 
North Charleston, 

South Carolina 

A Finger in the Dike 

As an attorney for the state of 
California, I hoped to glean some 
insight from “Turning the Tides” 
(issue 17.01). Perhaps the Dutch 
approach to sea-level rise would 
help us in our efforts to cope with 
the problem in the Sacramento/ 
San Joaquin Delta. But David 
Wolman is all wet when he asserts 
that the Dutch method is not 
“dominion-over-nature bravado.” 
Nonsense. Wolman's principal 
interviewee, Marcel Stive, lays 
bare the Dutch conceit: “We will 
completely control the water.” 

This is nothing new. For cen¬ 
turies, the Dutch have been pio¬ 
neers in terraforming to prevent 
flooding. But there is a catch: 
Defiance of Mother Nature's 
most basic rule, that water flows 
down via the path of least resis¬ 
tance, has created a situation 
where the only “solution” is 
more engineering. Eventually, 
Mother Nature will have her way. 
JOHN DYE 
California State 
Lands Commission, 
Sacramento, California 


Can’t We All 
Just Get Along? 

Ah, the Mac-PC wars. We had 
hoped they’d gone the way of the 
blink tag—hut no. Our look at the 
25th anniversary of the Apple 
Macintosh ("All Grown Up,” 
issue 17.01) apparently opened 
old wounds. Some highlights: 

I hate Macs and most things 
related to them. But thanks to 
your article, I'm starting to think 
different. I now see Mac users as 
snobbish assholes who think that 
being a minority in the computer 
market makes them cool. 

JACK BROWN 
Independence, Missouri 

Macs are more reliable than 
PCs. That's a measurable fact. It 
isn't elitist to note facts; it’s pig¬ 
headed to ignore them. 
Excerpted from a comment 
posted on Wired.com 
by RIPRAGGED 

Gimme a freaking break. The Mac 
died with the PowerPC chip and 
Mac OS 9. Bundling an Intel chip 
with a BSD kernel is just another 
PC clone with a funky OS. That's 
packaging and marketing, not 
IT. The saddest part is all those 
drones getting robbed for a cute 
box and a free BSD download. 
Excerpted from a comment 
posted on Wired.com 
by RE3E 

Just use what you use. It's only 
a computer, for God's sake! 
Excerpted from a comment 
posted on Wired.com 

by ASMODEUS 

There's one thing better than 
a Mac or a PC: It's called a girl¬ 
friend. But all you nerd losers 
wouldn't know about that. 
Excerpted from a comment 
posted on Wired.com 
by GHYNSON 


Mommy Dearest 

A real letter from Chris Hard¬ 
wick’s mom after seeing him 
posed in a Jacuzzi for his story 
on time management (“Diary of a 
Self-Help Dropout,” issue 17.01): 

Dearest Son, 

I'm wondering if your suit is 
ruined after wearing it in the 
hot tub. And do you have a 
black widow problem at your 
house? Should I be worried? 

Let me know, as I need to 
schedule that into my day. 

Love, 

Mom 



Index 

Items mentioned in readers' 
letters to Chris Hardwick about 
his self-help article: 

Asses, 

laughing off of 
Fish oil, 
consumption of 
Ideas for new fruit snacks, 
generation of 
Monkeys in jokes, 
insertion of 
Nails, 
biting of 
Nerd gods, 
invocation of 
Public librarians, 
engaging of 
Sick, 

calling in of 
Snuggie blankets, 
wearing of 
Twitter streams, 
following of 
Udders on male cows, 
elimination of 
Wired Science , 
cancellation of 
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And so will we. 

Energy demand is breathing heavily down the neck of supply. We all need to rethink what 
we're doing and how much we're using. 

As we produce more energy and develop alternatives, we at Chevron have improved 
our energy efficiency by 27 percent since 1992. In fact, our Gulf of Mexico Exploration and 
Production headquarters, rebuilt in the aftermath of Hurricane Katrina, became the first 
LEED gold-certified building in the state of Louisiana - consuming 22 percent less energy 
than other buildings of its size. 

Join us in one of the most important efforts of our time - using less. 

Will you? 

Learn more at will you join us.com. 



CHEVRON, the CHEVRON HALLMARK, and HUMAN ENERGY are registered trademarks of Chevron Intellectual Property LLC 2008 Chevron Corporation. AtH^^s reservpcL 














RE: CREATE, JANUARY ISSUE 


From the Department 
of Damn Straight, You Do: 

“I want a D&D ottoman!” 

Posted on Wired, com fry w a n t e d c r i m i n a l oo 7 2 


subscribe to wireo at wired.com/subscribe 



CRN IT, 
ALREADY! 
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For years our 
Return to Sender 
contest encour¬ 
aged readers to 
send us weird stuff 
through the mail. 
Entries included 
a mannequin head 
and a toilet seat. 
The contest died 
of old age last year, 
but one persistent 
reader, who calls 
his offerings Per¬ 
missible Objects 
of Postability 
(POOP), just can’t 
let go. He and his 
pals have mailed 
more than a dozen 
inflated rubber 
balls, imploring 
us to bring back 
Return to Sender. 
We like the balls— 
they’re great for 
gaining the atten¬ 
tion of editors who 
wear headphones 
at their desk—but 
seriously, fellas: 
Enough with the 
POOP! 



Plowshares Not 
Stock Shares 

Your article about champion 
farmer Kip Cullers (“Superpro¬ 
ducer,” issue 17.01) reads like 
an advertisement for DuPont’s 
Pioneer corporation. The author 
uncritically echoes the biotech 
industry’s mantra that the pro¬ 
duction of genetically modi¬ 
fied food using patent-based, 
chemically dependent farming 
methods is essential to reliev¬ 
ing hunger. Hogwash. The global 
food crisis has more to do with 
political priorities than tech¬ 
nology. The problem isn’t our 
inability to produce enough food 
but rather the inability of the 
world’s poor to buy it. The real 
agenda of biotech is corporate 
control of world food production. 

JOHN BLISS 

Scarborough, Maine 

Sounds to me like it’s really 
Farmer Cullers’ monomaniacal 
work ethic, not a labor-saving 
and environmentally lethal 
chemical blizzard, that’s the 
key to feeding the world. 

MIRIAM S. MICHEL 

Jackson Heights, New York 



Herbicides, GMOs, and $185,000 
tractors won’t help the world’s 
poor farmers. They need soil 
that’s rich with the organisms 
of fertility and life, not more 
bioengineered seeds dependent 
upon that chemical cocktail we 
call modern agriculture. 

BRUCE HOWE-GREGORY 

Friday Harbor, Washington 

Max Butler’s 
Last Hurrah 

“Catch Me If You Can” (issue 
17.01) is one of the best stories 
I’ve ever read in a magazine. 
Beautiful writing, exciting, 
heart-rending—I was gasping, 
tearing up, laughing—things 
I don’t usually do when read¬ 
ing. Thank you for a great expe¬ 
rience. (And the graphics were 
pretty wonderful, too!) 

STEVE ALLEN 

Berkeley, California 

Likewise, I’m Sure 

Oh, aren’t you children so clever 
with the tiny type on silver back¬ 
ground. Maybe the copy was so 
pointless that you figured you’d 
hide it in tiny type. Why are you 
stupid tato so stupid? 

You offer to renew my sub¬ 
scription, but the inane bullita 
makes any scrap of good info too 
much trouble. I’ll be glad to see 
all you stupid tails on the unem¬ 
ployment line, begging your par¬ 
ents for pot money. Way to kill 
a once-relevant rag, you trend¬ 
worshipping, consumerist little 
self-entitled tata. 

FRED FURY 

San Francisco, California 

PS—^tayou. 

PPS—Did I remember to 
say “tasiiyou”? If not, 
you, losers. 


Do Monkeys 
Read Magazines? 

The picture caption in your 
review of books on Charles 
Darwin (Print, Play, issue 17.01) 
implies that human evolution 
has been a triumphal procession 
from “poorly adapted” to “highly 
evolved.” Those phrases have 
no meaning. Apes are not less 
“evolved” than people. All crea¬ 
tures are adapted to the environ¬ 
ments in which they live. If they 
weren’t, they’d be dead. What 
would Charlie think? Shape up! 

DARREN MILLIGAN 

Washington, DC 



undo Raid contains a mix of sat¬ 
urated and unsaturated hydro¬ 
carbons; they are not solely 
saturated (“What’s Inside,” 
Start, issue 17.01). In “All Grown 
Up” (issue 17.01), the lines point¬ 
ing to the Power Mac G3 and 
PowerBook G3 were reversed, 
and the 1999 laptop is an iBook, 
not a MacBook. Optimum GAT 
makes soybeans resistant to two 
kinds of herbicide, not pesticide 
(“Superproducer,” issue 17.01). 


RANTS Letters should include writer’s name, address, and daytime phone number and be sent to rants a wired.com. Submissions will 
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EMBASSY SUITES 


For the price of an ordinary hotel room, get a spacious 
two-room suite. More room to work or, if you prefer, relax 


MORE REASONS TO STAY. 


COMPLIMENTARY, COOKED-TO-ORDER BREAKFAST, 


TWO-ROOM SUITES 3 


OPEN-AIR ATRIUMS AND 


EVENING MANAGER’S RECEPTION 


embassysuites.com 800-Embassy 


Hilton HHonors 


'Subject to state and local laws. Must be of legal drinking age. ©2009 Hilton Hotels Corporation. 
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Here It Goes Again 

Games like Rock Band 
pump up music sales. 
So why do record labels 
want to take the air out? 


Nobody expected the 
number-one-with-a- 
bullet rise of the music 
videogame—least of 
all the music industry. 
Armed with little more 
than crappy graphics, 
plastic guitars, and epic 
hooks, play-along titles 
like Guitar Hero and 
Rock Band have become 
an industry in their own 
right, raking in more 
than $2.3 billion over 
the past three years. 
Album sales fell 19 per¬ 
cent this past holiday 
season, but the thrill 
isn’t gone—it just moved 
to a different platform. 

The success of these 
games is good news for 
the music biz. They’re 
breathing new life into 
old bands (Weezer, any¬ 
one?) and helping popu¬ 
larize new ones. They’re 
even becoming a signifi¬ 
cant distribution outlet 
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Here It Goes Again continued 

for new releases. So the record labels ought 
to be ecstatic, right? Nope. They're whin¬ 
ing over licensing fees. 

"The amount being paid to the music 
industry, even though [these] games are 
entirely dependent on the content we own 
and control, is far too small," Warner Music 
Group CEO Edgar Bronfman told analysts 
last summer. The money Warner receives 
for the use of its songs is "paltry," he said, 
and if the gamemakers don't pony up more 
cash, "we will not license to those games." In 
response, Rock Band publisher MTV Games 
is now boycotting Warner artists, accord¬ 
ing to a source close to the negotiations. 

This is a fight no one can win. Putting the 
brakes on music gaming would hurt every¬ 
one in the ailing music industry. Instead 


of demanding greater profit participation, 
Warner should be angling for creative par¬ 
ticipation. Thirty years ago, Hollywood took 
a similar threat—the VCR—and turned it into 
a new source of revenue, building customer 
loyalty in the process. The music indus¬ 
try could use new games the same way— 
but its track record suggests that it won't. 

How does this play out? Gamemakers 
could respond by using cover versions of 
songs from the Warner catalog, but Bronf¬ 


man already has that move blocked. He also 
runs the giant music publisher Warner/ 
Chappell, and he could deny the game 
companies access there, too. From Bronf¬ 
man's perspective, the record labels got 
ripped off when MTV was sold in 1985 for 
$690 million ($1.4 billion in today's dollars) 
on the strength of videos it received for free, 
and then ripped off again when Apple ini¬ 
tially denied the labels control over pric¬ 
ing on iTunes. He won't get fooled again. 

To be fair, Bronfman has a point. Game 
publishers generally sign low-cost syn¬ 
chronization licenses—as if the music were 
being used incidentally, in the background. 
Compare this to Electronic Arts' Madden 
NFL franchise, from which the football 
league collects some 30 percent of gross 
revenue, and you can begin to feel his pain. 


But there's better money to be made by 
playing together. Music games are proven 
earners—Aerosmith has reportedly earned 
more from Guitar Hero: Aerosmith than 
from any single album in the band's history. 
The labels ought to push for more such titles 
and integrate them into their promotional 
strategies. They might not maximize profit 
on the licensing, but who cares? With more 
entries to come in the play-along genre, and 
networked hardware to play them on, the 


games themselves could even become an 
online music retail channel to rival iTunes. 
Or what about a game for turntable artists? 
Labels could provide the stem tracks for 
songs (in which each instrument's record¬ 
ing is isolated) and let players mix their own 
versions. Users could vote for their favor¬ 
ites through online services like Xbox Live, 
and Warner could sell the winning mixes 
back to customers using the very platform 
on which they were created. Call it Wii-Mix. 

If the company wants a case study, it need 
look no further than Universal Music Group. 
Rather than cavil over licensing fees, Univer¬ 
sal parent company Vivendi simply bought 
Guitar Hero’ s publisher, Activision. Look, 
the labels know that recorded music is in 
irreversible decline. Warner has actually 
led the industry with a policy of signing 
bands to so-called 360 deals, in which 
artists give the label a cut of every¬ 
thing they sell, be it ringtones, mer¬ 
chandise, or concert tickets. On the 
strength of such foresight, Bronfman 
has styled himself as the man who will 
reinvent the music industry. But part 
of that reinvention must be an end to petty 
haggling over fees. Going PvP against game- 
makers isn't going to solve the industry's 
problems. At this point, Bronfman still seems 
intent on dragging his business kicking and 
screaming back to the 20th century. 
///////////////////^^^^ 

Contributing editor jeff howe (jeff_howe 
@wired.com) wrote Crowdsourcing: 

Why the Power of the Crowd Is Driving the 
Future of Business. 


Instead of demanding greater profit 
participation, Warner Music Group should be 
angling for creative participation. 



Most Dangerous Object in the Office 
This Month: Giant Unicycle The Coker V2 has 

two basic speeds: 

(1) that-watercooler-sure-is-coming-up-fast, and (2) I-think- 
I-just-broke-my-tailbone. With a massive 36-inch wheel and 
a hand brake, it’s like pedaling an oversize half-bike—the 
half without the handlebars. Speeds up to 29 mph have been 
reported. Luckily, wired articles editor Mark Robinson has 
some experience with mono-wheeled vehicles. Lucky for 
us, that is—we got to watch him face-plant repeatedly while 
attempting to maneuver this beast through the office. Hey, 
Mark, you’re doing great! Try again! -candice chan 
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Revenge of the Birds 

Jack Horner says we 
can grow dinosaurs 
from poultry. Great. 

flip the right genetic switches in a chicken embryo andyoujust 
might hatch a baby dino. Paleontologist Jack Horner intends to do it. He 
explains his scheme to rewind evolution in a new book, How to Build a 
Dinosaur: Extinction Doesn’t Have to Be Forever. M\Ie asked him if there is 
anything—anything at all—that could possibly go wrong. —Damon Tabor 


Dinochicken— 
walk me through 
the concept. 

Birds are descen¬ 
dants of dinosaurs. 
They carry their 
DNA. So in its early 
stages, a chicken 
embryo will develop 
dinosaur traits like 
a long tail, teeth, 
and three-fingered 
hands. If you can 
find the genes that 
cancel the tail and 
fuse the fingers to 
build a wing—and 
turn those genes 
off—you can grow 
animals with dino¬ 
saur characteristics. 
It’s a romantic 
idea, that dino¬ 
saurs can live on 
in bird form. 
Dinosaurs are not 
extinct; they're still 
with us in this sense. 
Birds look different, 
but it's all cosmetic. 
By tweaking some 
genes, we can bring 
out the underlying 
similarities. Yes, it's 
a wild plan, but I like 
to think about things 
backwards. 

You were a consul¬ 
tant on Jurassic 
Park ... Should we 
be worried here? 
Look, it's not like 
dinochicken will 
overrun the world. 

If he mates with a 
chicken, you still get 
a chicken. Eventually 
we might make ani¬ 
mals that look more 
like dinosaurs, but 
we won't have veloci- 
raptors on the loose. 
Thorny ethical 
issues? 

If you think we're 
playing God, maybe. 
But we're already 
modifying plants 
and mice. I don't see 
a lot of people jump¬ 
ing up and down 
complaining about 
better tomatoes. 
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Are you getting 
flak from other 
researchers? 

Scientists who play 
by someone else's 
rules don't have 
much chance of 
making discoveries. 
The initial funding 
came out of your 
own pocket. Is 
money an issue? 

It shouldn't cost 
more than a couple 
million dollars. That 
isn't a heck of a lot 
of money when it 
comes to big science. 
What’s the upside? 
What do you hope 
to gain from this? 
Ultimately, we hope 
it can lead to a cure 
for genetic defects. 
Once we understand 
just how to control 
genes, we have the 
potential for spinal 
cord regeneration, 
bone regeneration, 
andsoon.lt might 
also give us plumper 
chickens. 

It would certainly 
prove the creation¬ 
ists dead wrong. 

Religion is about 
faith, not evidence. 
Comparing science 
and religion isn't like 
comparing apples 
and oranges—it's 
more like apples and 
sewing machines. 

In your book, you 
envision getting 
dinochicken a spot 
on Oprah. Why? 
The creature would 
be its own sound 
bite. It'll go along 
way toward convinc¬ 
ing people that we 
can learn a lot from 
this sort of experi¬ 
mentation—about 
biology, develop¬ 
ment, evolution. 
Otherwise we're 
just a bunch of wild 
scientists building 
monsters in our lab¬ 
oratories. 
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“Sexy.” “Stealthy” “Fuel-Sippy” 

Meet the all-new CC. The most critically acclaimed Volkswagen ever. 


*l7mpg city/25mpg highway (3.6L automatic transmission). EPA estimates only. Your fuel consumption may vary. "The Volkswagen Carefree Maintenance Program covers the CC's 10K. 20K, and 30K scheduled maintenance 
intervals, during the term of the new vehicle limited warranty at no additional charge. See dealer or vehicle maintenance program booklet for details. : Base MSRP for model equipped with manual transmission. MSRP for the VR6 
4M0TI0N model shown is $39,300, and includes 6-speed automatic Tiptronic* transmission and 18" Daytona Wheels. Prices exclude taxes, title, transportation, other options and dealer charges. ©2008 Volkswagen of America, Inc. 










vw.com 






What? I’m not envious. 
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The people want a car that commands attention. And garners rave reviews. They want 
curb appeal. And sex appeal. They want high design. And a low drag coefficient to enhance 
efficiency. The people want to slip through the air. And stick to the curves. They want 280 
pulse-pounding horses, and 25 pump-sipping miles-per-gallon? They want the peace of 
mind of a Carefree Maintenance™ Program?* And they want it all to start at just $26,790! 
A feat of German engineering that’s a work of art. It's what the people want. 



Das Auto. 









How to... 


SURVIVE FALLING 
THROUGH ICE 

Taking a shortcut across that snow-covered pond 
seemed like an awesome idea... until you heard the first crack. Don’t panic—you need to think clearly 
now. Then again, don’t be too casual: You’ve got about 10 minutes before you lose the use of your 
extremities. Here’s how to get out alive, with functioning limbs, -mathew honan 



don’t hyperventilate. As you hit the water, a physiological 
reaction known as torso reflex will cause you to gasp for air. 
Force yourselfto take slow, deep breaths. You’ll begin to 
shiver violently and feel intense pain; try to remember that 
these are natural responses and not life-threatening. 



lift and kick. Stretch your arms over the ice and shimmy 
your body up until most of your torso is resting on the ledge. 
(This way, if you lose consciousness before you’re free, you 
won’t slip back under and drown.) Now, as you pull with your 
arms, kick your legs dolphin-style to propel yourself out. 


orient yourself. As you bob in the opening you fell through, 
turn and face the direction you came from. The ice there 
was strong enough to hold you until this point, so it should be 
able to support you as you maneuver out. You don’t have 
timetotake a chance on other escape routes. 



recover. Once out, logroll to shore. Resist the urge to rub 
your arms and legs (which would send the cool blood from 
your extremities straight to your core) or gulp hot liquids 
(which would trigger a rush of blood to your skin). Strip, wrap 
yourtorso in blankets, ands/patepid decaf beverage. 


Set Up a 
Basement 
Chem Lab 

They don’t make chem¬ 
istry sets like they used 
to—no more uranium or 
explosives. What’s an 
aspiring mad scientist 
to do? Go DIY. In your 
own smoking, bubbling 
lair, you can make every¬ 
thing from bouncy balls 
to rocket motors. Here’s 
a catalyst to get you 
started. —laura blue 
Collect ideas. For inspi¬ 
ration, check out the 
lab manuals posted at 
Sciencemadness.org. 

Or grab a copy of the 
Illustrated Guide to 
Home Chemistry Experi¬ 
ments, which tells how 
to smelt copper and test 
for drugs and poisons. 
Buy supplies. Some 
vendors, like Elemental 
Scientific, still ship to 
individuals. Expect 
to drop at least $350 
for a decent setup. 
Know the risks. Always 
read each chemical’s 
material safety data 
sheet, which includes 
crucial info—like how 
much your trusty lab 
rat can safely ingest. 
Clean up. Pack nasty 
leftovers in closed con¬ 
tainers, label, and drop 
at a hazardous materials 
disposal center. 




MAKE SMALL TALK It’s the junk food of conversation: quick, sugary, sickening in excess—and 

unavoidable. Thomas Farley, editor of etiquette guide Modern Manners, 
has these tips, initiate. Open with a wry observation phrased as a question: “Do these parties usually end in brawls? 
’Cause I’m a little out of shape ...” think ahead. As you listen to the reply, prep your next move. Aim for 15-second 
bursts that segue into further questions, three topics max. Movies, travel, and fiction are safe bets, close out. Humor 
is good, but keep it simple: “I have to go say hi to someone in the 
kitchen. He’s small; I think I can take him.” -terrence russell 
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Access the Middle East Create business. 
Create return. twofour54 is the region’s 
premier centre for content creation. 

Sased in Abu Dhabi, the UAH’s capital, 
wofour54 provides an integrated, 
tate-of-the-art environment that enables 
organisations to create quality content 
ictoss a number of platforms, including 
ilm, broadcast, digital, gaming, publishing 
ind music. 


D twofour54 tadreeb 

Offering over 200 media industry courses helping your 
people to deliver success for your business. 

O - twofour54 ibtikar 

Media industry funding and support for new businesses 
and individuals with creative ideas and passion for success. 

O twofour54 irvtaj ' 

Providing state-of-the-art studios, equipment and experienced 
technical support for your film and TV production needs. 

O twofbur54 fawasol 

Delivering integrated solutions to effortlessly set-up your 
business in twofour54. 


Now working in partnership with some 

of the world’s major content creation companies, 

twofour54 is open for business. 


Find us. Join us. Create with us. 
t +9712 401 2454 twofour54.com 


twofour54 
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Doc in a Box 

A new surgery bot 
prepares for battle. 


Nobody wants to have surgery on a battle¬ 
field; the idea of having it performed by 
a robot spider probably doesn't make it 
sound any less harrowing. But as far as Peter 
Berkelman is concerned, a robot is better 
than nothing. A roboticist at the University 
of Hawaii, Berkel¬ 
man studies haptics, 
the science of simu- 



Ask a Flowchart To Forward or Not to Forward? 
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His robot 



lating touch and feel. "Force feed¬ 
back is just fascinating to me/' 
Berkelman says, teeing up a pun. 
"I like to work on technologies 
that offer resistance.” 

One of those resistant technol¬ 
ogies is robot-assisted surgery. 
Robots are good at precise, less- 
invasive work and can be con¬ 
trolled remotely, but high-end 
surgery droids can cost upwards 
of $1 million, take up half an oper¬ 
ating room, and require an hour to 
boot up and sterilize. Berkelman's 
version may not be able to handle 
the same level of fine detail, but it's 
good enough—and if s built from 
mostly off-the-shelf parts for just 
$75,000. His unnamed prototype 
fits in a backpack, which means a 
medic could actually carry it 
into battle and clamp it onto a 
gurney at a triage station. And 
if s small enough to be sterilized 
in a normal hospital autoclave. 
"You probably won't see it used 
for open-heart surgeries,” Berkel¬ 
man says. "But for simpler proce¬ 
dures—like removing shrapnel—it 
could be very cost-effective.” 
Two of the robot's articulated arms can 
take tool attachments like scalpels or cautery 
pens. The third holds an endoscope—usu¬ 
ally a job for a human nurse. Berkelman says 
his robot is ready for testing on human 
cadavers; he might move to live human 
subjects next year. "We'd rather work on 
dead people first,” Berkelman says. "It's a 
bit safer.”— alex salkever 


BY LDRE 530BERG 


6 WAYS TO STOP PIRATES 


We live in a new age of piracy. Movies, music, 
merchant ships off the Somali coast... What do you mean 
those aren’t the same kinds of pirate? Seems to us the 
entertainment and shipping industries fight off their marauders 
with similartactics. Butforthe shippers, let’s hope these 
strategies prove more effective on the high seas than on the 
information superhighway, —mathew honan 


Target the Ears 

at sea Using long- 
range acoustic 
devices, deckhands 
shoot raiders with 
a150-dB beam 
of high-pitched 
sound—loud enough 
to damage hearing 
and disrupt vision. 
online So-called 
Napster bombers 
relabeled craptastic 
tunes (e.g., “Safety 
Dance”) with the 
names of great ones 
(e.g., “Let’s Dance”). 


Set up 

Surveillance 

at sea By flooding 
the deck with light 
and posting round- 
the-clock lookouts, 
captains try to pre¬ 
vent ambushes. 
online ISPs keep a 
sharp eye out for Bit- 
Torrent buccaneers 
and other P2Pirates 
by shining search¬ 
lights on the con¬ 
tentflowing across 
their networks—a ka 
packet sniffing. 


Inundate the 
Enemy 

at sea Ratherthan 
guns (which can 
be risky to keep on 
board), defenders 
use fire hoses to 
pick off scalawags 
as they make 
their approach. 
online The music 
industry opts 
for a flood of law¬ 
suits—often tar¬ 
geted at students, 
children, and the 
elderly. 


Hire Pros 

at sea Gurkhas have 
rushed in to shep¬ 
herd valuable con¬ 
tainer ships through 
perilous straits. 
online Rights hold¬ 
ers have turned 
to professional 
snoops, like SafeNet 
and BayTSP, to 
patrol the lawless 
waters of P2P net¬ 
works and gather IP 
addresses and other 
evidence of digital 
skullduggery. 


Move 

Evasively 

at sea By making 
wild turns, tankers 
can create a wake 
that’s capable of 
capsizing smaller 
pirate craft. 
online Content 
owners stay ahead 
by repeatedly 
changing the direc¬ 
tive that locks 
AACS (a restriction 
scheme for Blu-ray), 
leaving hackers 
flailing. 


Secure the 
Perimeter 

at sea To thwart 
boardings, ship crews 
set up an electric 
fence aroundthe 
deck and grease the 
rails. (Bonus: watch¬ 
ing gulls try to land!) 
online To ward off 
unauthorized users, 
copyright holders can 
wraptheircontent 
in repellent code like 
the Windows Media 
DRM, creating an 
encrypted package. 
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Cancer is arguably the scariest 
word in the English language, so your 
anxiety is perfectly natural. But this 
news is far less frightening than it 
sounds, a fact you should make clear 
while looping in your soul mate— 
which, yes, you should indeed do. 

The 23andMe test looks for five 
genetic variations, known as single 
nucleotide polymorphisms, that are 
associated with an increased risk of 
prostate cancer. The more SNPs it 
finds, the higher your chance of get¬ 
ting the disease. Your personal odds, 
for example, are evidently north of 
the one-in-six average for American 
males. But don't panic. We're just 
beginning to understand the root 
causes of common diseases, and five 
measly SNPs scarcely tell the whole 
story. In fact, some argue that they 
tell us very little. "This test is not 
ready for prime time," says Steven 
Miles, a professor at the University 
of Minnesota's Center for Bioethics. 
Though the folks at 23andMe might 
quibble, it's worth noting that the 
company's terms of service state 
that your data "is not intended to be 
used for any diagnostic purpose." 

Also, the 23andMe test sheds little 
light on when you might develop the 
cancer. You could be disease-free 
until well past your 85th birthday, 
by which time the big C may be as 
treatable as hemorrhoids. But even 
if medical science doesn't advance 
an iota by then, your prognosis will 
still be pretty good—the current five-year sur¬ 
vival rate for prostate cancer is 98.9 percent. 

Emphasize all these caveats when you break 
the news to your fiancee, and assure her that you'll 
take good care of yourself as the years pile up. If 
she still freaks out, perhaps you should be get¬ 
ting cold feet—if she can't handle this noncrisis, 
how is she going to react in a real emergency? 

I want to get my friend into a drug rehab 
program, but I can’t afford an in-patient 


DEAR MR. KNOW-IT-ALL 

According to my 23andMe 
DNA test, I have an above- 
average chance of developing 
prostate cancer. Should 
I disclose this to my fiancee? 


BY BRENDRN I. KOERNER 
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center. Should I enroll him in an online 
program like eGetgoing, or is that like put¬ 
ting a Band-Aid on a severed limb? 

Just as Band-Aids have their place in medi¬ 
cine, so, too, do the eGetgoings of the world, 
which offer virtual group sessions and one- 
on-one counseling chats. “The growing evi¬ 
dence is that they work, but they don't work 
all the time," says H. Westley Clark, director of 
the federal Center for Substance Abuse Treat¬ 
ment. “But that's no surprise—nothing works 
all the time for everybody." One eGetgoing study 
found that 85 percent of the group's clients 
were still sober nine months after participation. 

Online programs are generally geared toward 
people who've already done a spin through 
treatment and are looking for a way to support 
their newfound sobriety. After all, a Web site 
can't force you to dry out the way a residential 
program can. If this is your friend's first, bru¬ 
tal visit to rock bottom, he'd likely be better off 
getting some real hands-on care. Your state's 
substance-abuse agency may be able to offer 
leads on low-cost or free assessment services. 
If you still can't find something affordable—or if 
your friend simply won't go—you might encour¬ 
age a visit to the closest 12-step meeting. He 
may find some wisdom down in one of those 
church basements, and it won't cost a dime. 

I just installed a video-sharing client 
on my BlackBerry—oh joy! But my wife 
says I’ll ruin my eyesight if I watch too 
many clips on such a tiny screen. Is she 
right to be concerned about my peepers? 
The primary danger here is short-term irritation. 
Given the screen's small size, you'll probably 
end up holding it pretty close to your face. “This 
places the viewer at higher risk for symptoms 
such as eyestrain, dry eyes, and sore eyes," says 
James Sheedy, a professor at the Pacific Univer¬ 
sity College of Optometry. “However, there is no 
evidence nor reason to believe that this results 
in any long-term damage to the eyes." As for 
the potential effects of YouTube on your mind 
and soul—well, that's on you, my friend. 
/////////////////^^^^ 

Need help navigating life in the 21st century? 
Email us at mrknowitall@wiredmag.com. 



10 BEST USES FOR 
RFID TAGS 


1// Saguaro cacti 

On the landscaping black mar¬ 
ket, these succulents sell for 
more than $1,000. Arizona’s 
Saguaro National Park plans 
to use RFIDs to track hot cacti. 

2 // Indian elephants 

The New Delhi forest depart¬ 
ment requires pet jumbos be 
chipped to prevent trafficking. 
No parades until implanted. 

3 // Surgical sponges 

One out of every thousand 
or so intra-abdominal surgery 
patients “retains” a sponge. 
Oops! With SmartSponges, 
docs can find stowaways by 
passing a wand over the body. 

4// Mexicans 

Security firm Xega uses 
GPS chips to track kidnapped 
people—a pretty big market 
in a nation where 6,500 were 
abducted last year. 

5 // Pirelli tires 

A chip inside the new Cyber 
Tyre transmits info on road 
conditions and friction coeffi¬ 
cients to the car’s computer. 


6 // Clubbers 

At Barcelona's Baja Beach Club, 
VIPs are injected with RFIDs 
linked to debit accounts, mak¬ 
ing wallets passe. Handy when 
all you're wearing is a thong. 

7 // Tokyo 

The city aims to blanket itself 
with microchips—from bus 
stops to restaurants. Tourists 
may soon get maps, schedules, 
tips, and other info just by 
waving their cell phones. 

8 // Police badges 

The Blackinton SmartShield 
badge hides an ID chip, pre¬ 
venting knockoffs. Good idea: 
Remember Terminator 2? 

9 // Inmates 

Forced to release prisoners due 
to overcrowding, Britain wants 
to chip them. Cops would know 
if, say, a felon enters a school. 

10 // Cat doors 

Kitty flaps are great—until 
you find a possum hanging 
from your towel rack. The Pet 
Porte waves through only pre¬ 
approved critters. —Mike Olson 
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WAYS WE ARE GREEN 


ioo%— 

DRIVE A PRIUS 


LATE-NIGHT JIMMY LAUGHS 


ACTUAL FRIENDS 


FALLON 


BREAD 


WITH ENVY 


WITH NAUSEA 


OUR MOM 

PEOPLE FROM 
HIGH SCHOOL WE 
FORGOT 


TOTALLY NEW 
TO ALL THIS 


DISTANT 

RELATIVES 


KIMMEL 


TOMATO 

LETTUCE 



MEAT 


MUSTARD 

BREAD 

— ^ - 


FRIEND REQUESTS ON FACEBOOK 


PARTS OF A SANDWICH 


GLIESE 876 (15.4) // GLIESE 832 (18.1) // GLIESE 581 (20.4) // FOMRLHRUT (RLPHR PISCIS RUSTRINI) (25.1) // GLIESE 849 (28.7) // GLIESE 317 (29.9) 
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DRILLED TO 
THEBONE 


I'mim-iW'h-ii 


Boring into human flesh and bone 
for quick delivery of drugs and fluids 


TOOL 


Vidacare EZ-ID Power Driver 


sometimes a good vein is hard to find— especially when youTe bouncing around in an ambulance or working on a convulsing 
junkie. That’s why many critical-care pros pack the EZ-IO. With a beveled, hollow-tipped needle spinning at 1,000 rpm, 
the $295 driver bores through up to 2 mm of shin or shoulder bone in less than two seconds, opening a direct channel to 
the marrow (keep going till you feel the squish). Once in, medical staffers leave the needle jammed into the bone wall and connect 
a prong-tipped catheter. (Drugs and fluids reach the body just as quickly via marrow as through a vein.) The pain level of the 
drilling is about the same as getting a traditional IV. But when the drugs start pumping? Yeah, that’s gonna sting. —Bob Parks 
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BIZ 



WIRED Biz, a dedicated community site launched last summer, 
offers relevant news, resources and insightful features to small 
business owners. The site was anchored by the Small Business 
Program, a project challenging the community to submit their own 
businesses into a contest judged by their peers. Thousands of 
community members voted from among a group of five finalists to 
select which small business has what it takes to make it in today's 
competitive marketplace. 


sponsored by: 

brother. 

at your side 


AND THE WINNER IS... 

crowdSPRING, an online community-driven marketplace connecting small 
businesses in need of creative services with a network of designers. In addition 
to a prize package courtesy of our sponsors, crowdSPRING received this 
custom-created advertisement: 


i 


crowdSPRING 

Global Creative Services Marketplace 




Small Budget 

Big Talent 




Introducing crowdSPRING, an online community-driven 
marketplace connecting small businesses with creative talent. 

HERE’S HOW IT WORKS» 

» POST A CREATIVE PROJECT 

Everything from logos and stationery to websites, brochures and t-shirts 

» WATCH THE WORLD CONTRIBUTE 

Over 12,000 creative contributors from 130+ countries, we guarantee you’ll get at least 25 entries or 
your money back 

» CHOOSE THE ONE YOU LIKE 

Submissions come in and you’re able to review, rate and provide feedback until you get ‘the one’ 


crowdSPRING: Harness the creative power of the global community from your desk. 

crowdSPRING.com 


Go to wiredinsider.com for exclusive content, giveaways, special promotions, and more. 















Top 30 Molecular Shapes 

Molecules are clusters of atoms joined like Tinkertoys. The range 
of possible structures is vast, but they can all be categorized by 
“molecularframework"—the underlying rings and connectors. 
Most common by far is the hexagon—a ring of six atoms, with one 
at each corner, that’s the basis for nearly 10 percent of known 
organic compounds. Here are the top 30 most common frame¬ 
works, with frequency of occurrence in parentheses. 


THE BUILDING 
BLOCKS OF LIFE 


Sure, the world is complicated, but not as complicated as you 
might think. It turns out that most organic molecules—the 
kind of chemicals that make food tasty, perfumes fragrant, 
and life alive—derive from a few relatively simple architec¬ 
tures. *1 Together with a bunch of data-minded colleagues, 
Alan Lipkus of the Chemical Abstracts Service took a deep 
dive into his organization's century-old library of 24 million 
organic compounds—most of them synthetic. They found 
that more than half are built from just 143 basic shapes, or 
“frameworks.” And the rest? Well, building those requires the 
other 836,565 cataloged frame¬ 
works. *1 Why do a handful of fun¬ 
damental shapes get all the work? 

In part because chemists typi¬ 
cally create new molecules—in 
the search, say, for potential new 
drugs—from the ones they’re 
familiar with. It’s cheaper. But 
Lipkus hopes that showcas¬ 
ing this lopsided approach will 
encourage researchers to work 
farther out on the long tail of molecular geometry. “A lot of 
structures have not been fully explored,” he says. “There 
could be interesting things to discover.” Here’s a snap¬ 
shot of the newly discovered shape-alphabet.— erin biba 


How to Make Molecules 


How does one framework produce many different 
molecules? Take the common hexagon. Make it 
out of carbon (C), keep adding side chains, and 
you get a huge variety of chemicals with different 
properties. The sequence at right illustrates one 
way to make the pain reliever acetaminophen. 


The Long Tail of Molecules 


Molecular frameworks 
{ranked from most to least common) 


Start with a different shape—the pentagonal 
ring—add side chains, and you generate a whole 
different set of chemicals. No matter how com¬ 
plex it gets, the underlying structure remains 
the same. Beginning with a carbon pentagon, one 
possible result is the hormone-like prostaglandin. 
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co Qf —x> 


era cr^ oS^ 

12(197,990) 13(197,897) 14(169,509) 15(167,269) 

cofi ccr^ cr^~^ co^ae 

20(99,021) 21(96.897) 22(92.588) 23(90.062) 


ccro 


Add hydrogen 
and you get 
benzene 
(C 6 H 6 ). 


HyA 

H 


from which you 
can synthesize 
phenol 
(C e H c 0), 


from which you 
can synthesize 
p-nitrophenol 
(C e H b N0 3 ), 


from which you 
can synthesize 
p-aminophenol 
(C g H 7 NO), 


H V^ f H 
JM n 

H Y 

H^|=H 


from which you 
can synthesize 
acetaminophen. 
(CyHyNOj) 


H = HYDROGEN N = NITROGEN 0 = OXYGEN ALL UNLABELEO INTERSECTIONS ARE CARBON ATOMS 


Add hydrogen from which you 

and you get can synthesize 

cyclopentadiene cyclopent-4-ene-1,3-diol 

(C 5 H 6 ), (C s H 0 O z ), 




...and 

just a few 

hideously 

complex 

molecular 

contortions 

later... 


you can ^ T= 
synthesize H 
prostaglandin PGE? 0 

(C ao H 3? 0 5 ) | 


GRAPEFRUIT // 


MEZZRLUNR // 


OYSTER // 


SRSHIMI // 


J A ROOM 
VJJUi 


Jargon 

Watch 

Valedictocracy 

n. Obama’s America, 
a nation run by one¬ 
time high school 
valedictorians and 
Ivy Leaguers. Col¬ 
umnist David Brooks 
coined the term in 
praise of the admin¬ 
istration’s elitism, 
but some are wary 
of a White House 
staffed with wonkish 
“Obamatrons.” 

Self¬ 

embedding 

disorder 

n. A disturbing trend 
among teenagers 
involving the inser¬ 
tion of small objects 
under the skin for 
self-injury. Radiolo¬ 
gists have found 
needles, paperclips, 
and glass embedded 
in the fingers and 
necks of patients. 

ISS Toolbag 

n. Amateur astrono¬ 
mers’ nickname for 
the $100,000 repair 
kit that Endeavour 
astronaut Heide 
Stefanyshyn-Piper 
lost on a spacewalk. 
Last seen orbiting 
Earth, the bag 
became a favorite 
target for satellite 
watchers. 

Chemistrode 

n. Just as a micro¬ 
electrode measures 
electrical signals, a 
chemistrode tracks 
chemical signals— 
hormones, for exam¬ 
ple—between living 
cells. The instrument 
promises to shed 
new light on fields 
like neurology and 
endocrinology. 
—Jonathon Keats 
t jargon (a) wired, com) 
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CLIVE THOMPSON 

A One-of-a-Kind Revolution 

With DIY culture booming, everything you want could 
soon be micromanufactured just for you. 




Last summer I spent weeks shopping for an anni¬ 
versary present for my wife. I searched all my usual 
retail sources but couldn't find anything that hit just 
the right note. Then I went to Etsy—an ecommerce 
site where artisans sell unique handmade goods—and 
found the microstore of ClockworkZero, a woman who 
turns old electronics gear into steampunk accessories. 
Presto: ClockworkZero's stuff was both gorgeous and geeky, precisely 
the vibe I craved. I came away with a necklace made from a vintage vac¬ 
uum tube. *1 It turns out that I'm not alone in my search for that perfect 
one-off treasure. Judging from the explosive growth of Etsy and other 
online boutiques, the Web is spawning a curious new trend: micro¬ 
manufacturing. Consider the numbers. Etsy has 2 million users buy¬ 
ing nearly $90 million worth of stuff annually. Its sales have increased 
twentyfold in the past two years. I was aware of the site but had dismissed 
it as some sort of urban-hipster thing—until I started seeing chatter 
about it on discussion boards for wealthy professionals and stay-at-home 
moms. *1 The economy may be cratering, but people are stampeding to 
handmade goods. Why? *1 Part of it is a supply-side phenomenon: Thanks 
to the Web-fueled boom in DIY culture, there are more one-of-a-kind 
products being made. With sites like Instructables.com, Makezine.com, 
and Knithappens.com, it's now feasible to train yourself in a marketable 



craft using nothing but online guides. You can 
learn even derangedly complex knitting patterns 
or skills like circuit-soldering when you've got a 
YouTube video walking you through each step. 

And if you're making awesome stuff in your 
spare time, pretty soon you'll start thinking: 
Hey, I could sell this, couldn't I? Not a bad way 
to recession-proof your household. 

The other side of the equation is demand. The 
Etsy guys attribute their success in part to cus¬ 
tomers tiring of cookie-cutter products. "The 
'90s were the period of wearing big-box names 
on your chest," says Adam Brown, who heads up 
Etsy's cooperative advertising program. The site's 
popularity may also be a reaction to the slightly 
sour, rummage-sale feel that taints eBay, pro¬ 
genitor of the modern microbusiness. 

But I believe our craving for one-off goods 
goes deeper yet. Digital culture has always been 
about customization and individuality: blogging 
your thoughts, designing monster houses in The 
Sims , Flickring your life, crafting unviewable 
MySpace backgrounds. It's all about creating a 
personalized aesthetic. After years of molding 
the digital world to suit our style, is it any won¬ 
der we want to do the same to the physical realm? 

As Virginia Postrel wrote in her superb book 
The Substance of Style, Americans have become 
more discriminating over the past few decades. In the '60s and '70s, 
we worried about getting good-quality stuff, she says, because 
mass-market manufacturing was often of such poor quality. But 
most products these days are decent: the bargain-basement TV 
you get at Best Buy will last 15 years. So now we're focusing more 
on aesthetics, beauty, and uniqueness. 

Indeed, as this market evolves, the physical world is going to be 
increasingly customized—built to your specs by craftspeople. Etsy 
now runs a service that lets you describe something you want— 
a pair of pants, a shoulder bag, a table—and how much you'll pay, then 
artisans can offer to make it for you. (Ponoko.com has a similar setup.) 
And as high-end atom-hacking tools like 3-D milling and laser cutting 
become cheaper, those folks on Etsy will be able to quickly deliver 
you customized versions of a huge array of personal products: Lap¬ 
tops, bicycles, even robots. The Age of Bespoke Everything, as it were. 

Oh, and for the record: My wife loved the necklace. 
//////////////////////m^^^ 
email clive@clivethompson.net 
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They said I only had 
$100,000 in my account 
and passed me off to 
some junior guy. 

Since when is $100,000 
preceded by “only”? 


At TD AMERITRADE, the size of your portfolio doesn’t determine the quality of service you’ll receive. Everyone gets 
access to our highly regarded, insightful third-party research and reports. And tools like Morningstar® Instant X-Ray SM 
can help you analyze your portfolio, and make more informed investment choices. Of course, you can always talk to 
an investment consultant on the phone or in person. Call today or visit a TD AMERITRADE branch, where they never 
use the word “only.” 


SIGN UP TODAY AND GET A FREE INVESTMENT CONSULTATION 


877.TDAMERITRADE TDAMERITRADE.COM 




AIVIERITRADE 

The Independent Spirit 


Market volatility, volume and system availability may delay account access and trade executions. Morningstar and TD AMERITRADE are separate and unaffiliated companies and are not 
responsible for each other’s services or policies. TD AMERITRADE, Inc., member FINRA/SIPC. TD AMERITRADE is a trademark jointly owned by TD AMERITRADE IP Company, Inc. and The 
Toronto-Dominion Bank. ©2009 TD AMERITRADE IP Company, Inc. All rights reserved. Used with permission. 







WWW.QOSMIO.COM 


WORLD S MOST POWERFUL 

GAIVIIIMG LAPTOP 

Dual NVIDIA® GeForce® 9800M GTS graphics, an Intel® Core™2 Extreme processor, high-performance 
solid-state hard drives, and unrelenting domination. The Qosmio® X305 from Toshiba, the Laptop Expert. 



Qosmio is a registered trademark of Toshiba Corporation. Other trademarks are the property of their respective owners. Product specifications, configurations, 


TOSHIBA 


prices, system/component/options availability are all subject to change without notice. 02009 Toshiba America Information Systems, Inc. All rights reserved. 
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Fetish 

Tie One On 


Most jewelry doesn't 
do anything. OK, maybe it 
sparkles, but that’s not 
a function. Imagine if 
your arm ornament could 
transform into 20 feet 
of 550-pound-test rope. 
That would make it this 
Paracord Survival 
Bracelet. Sure, you can 
find instructions for 
knotting your own on the 
Net, but why not let 
SurvivalStraps.com do 
it for you? If you buy 
from them, after you use 
your backwoods bling 
to crest Half Dome (or, 
more likely, tie that Ikea 
purchase to the roof 
of your Jetta), they’ll 
reweave it gratis—just 
include the harrow¬ 
ing story of how it was 
used. The true story. $25 

—ADAM ROGERS 







How We Rate 

1 .A complete failure in every way 

2 .Barely functional—don’t buy it 

3.... Serious flaws, proceed with caution 

4 .Downsides outweigh upsides 

5 .Recommended with reservations 

B .A solid product with some issues 

7 .Very good, but not quite great 

8 .Excellent, with room to kvetch 

9 .Nearly flawless—buy it now 

10 .Metaphysical product perfection 


Ultra Motor A2B 

The A2B's crazy aesthetic does draw a crowd. But 
while the bike makes an impression on spectators, 
the plush suspension and fat tires ensure that even 
large bumps don't leave an impression on you. The 
500-watt motor delivers a steady stream of power 
as you cruise along at up to 20 mph. We got only 
20 miles of range across varied Los Angeles terrain, 
but we barely pedaled, wired The comfiest bike in 
our group. Since the battery is encased in the alumi¬ 
num downtube, you don’t have to worry about it when 
you lock up the bike.TiRED Motorcycle-style throttle 
is taxing on the right hand. Hard to imagine pedal- 
7 ing this 72-pound beast unassisted for more 
■I than a couple blocks. Noisy drivetrain. | $2,700 


Easy Riding Attention 

aspiring eco-co mmute rs and 
those who crave the fun of cyi ' 
without the work: Modern electric 
bikes are here, and they’re break- 
I away from the peioton in a 
nous bid to win your lazyaffec- 
is. —Jackson Lynch 


Giant Twist Freedom DX 

The Twist’s 325-watt motor won’t engage unless 
you're pedaling—in other words, no scooteresque 
cruising. But unlike jerky old-school electrics, this 
rig is smooooth, with three power modes and seven 
ars for sweat-free riding over most terrain. Twin 
lithibfCMon battery packs deliver a claimed range 
of nearl^O miles on the thriftiest setting. We got 
40 miles fromhe full-bore sport setup—while tow¬ 
ing a 40-pouno^-year-old wired Stylish. Hits US- 
mandated max orSO mph. Comfy ride courtesy of 
cushy grips plus forksand seat-post suspension, 
.ntemal rear-hub gearing impervious to mud and 
v sloppy weather.TiREo Haven’t found anything, 
awe’ll keep riding anXjetyou know. | $2,000 

Ohm Cycles Sport XS700 

Outfitted like a mountain bike with a torquey 350- 
watt motor, 0hm’s'XS700 offers swift performance 
on- and off-road. Thenine-level assist and regen¬ 
eration system make\or a nimble, efficient ride. The 
rear-hub-mounted motor constantly adjusts the 
power boost to keep you rolling, but if your thighs are 
flush with lactic acid, flicl\the thumb throttle to let the 
motor do all the work. Range is surprisingly good: We 
clocked more than 40 hill-lilled miles, wired Lightest 
in this pack at 53 pounds. Excellent Shimano parts. 
Lockable battery compartment with space for small 
gear (like your cell). Charges in four to six hours. 
tired Throttle location not great for sporty rid¬ 
ing. Three-plus Gs is a pit rich. | $3,450 


Schwinn Tailwind 

Already a sensation on other shores, the Tailwind is a 
true commuter, set to max out its power assist at the 
European standard of 15 mph. In spite of the modest- 
sounding speed, the 250-watt front-hub motor doles 
out a steady goosing while pedaling over varied ter¬ 
rain, even pulling a trailer. Range is a scant 20 miles 
under real-world conditions, but the lithium-ion bat¬ 
tery goes from dead to fully charged in an unheard-of 
30 minutes, wired Smooth shifter. Steady, proven 
electric motor. Comfortable, upright seating posi¬ 
tion. Freakishly fast recharge time, tired Our calves 
sometimes hit the rear rack while pedaling hard. 
y Included Euro-style horseshoe wheel lock isn’t 
' much of a theft deterrent. Expensive. | $3,200 
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Full Plastic Jacket We wer^talwartlpiitme nudists—until 
ours took a dive down the stairs.Not willing to settle f or just any poly¬ 
carbonate armor, we found cases that don’t sacrifice looks for Klutz 
shielding. Some even make up for the 3G’s foibles. —Bryan Gardiner 


Griffin 

Clarifi 

The Clarifi serves up solid all-around 
protection. And it has what every 
elitist smartphone with a crappy 
cam deserves: a monocle. A built- 
in macro lens slides over your 
camera's eye to boost its close-up 
skills. A sweet blend of matte and 
glossy plastic makes this case a 


dandy, butthe lens becomes 
wobbly with frequent use. | $35 


Incase ' 

Power Slider 

Apple got a lot of things right with 
the iPhone 3G—but not battery life. 
Instead of affixing some awkward 
dongle, the designers at Incase 
suggest slipping your baby into 
the Power Slider. It not only doubles 
your battery life, it offers ample 
shielding. Just don’t try to cram this 
7 bulky case into the pocket of 
7 those slim-fitting jeans. | $100 


SwitchEasv 
Capsule Rebc 

Hey, butterfingers, put this combo 
at the top of your list. Its rubberized 
inner jacket provides basic protec¬ 
tion, and a snap-on polycarbonate 
spine hugs your phone's sensitive 
areas. You get a dock adapter, video 
stand, screen shield, and microfiber 
cleaning cloth for your $25, butthe 
i case is chunky and collects a 


lot of pocket lint. | $25 


DLO 

HybridShell 

Silicone or plastic? How about 
both. The bulk of the case—and we 
do mean bulk—is a gadget burka 
that swaddles all butthe touch¬ 
able parts of the screen in scratch- 
parrying clear plastic. The back is 
then dotted with shock-absorbing 
silicone pucks. We kept losing them. 
R DLO really should revisit its 
■9 choice of adhesive. | $25 


Belkin 

Silicone Sleeve 

This textured-rubber overcoat feels 
greatinthe hand, and it guards the 
spoils of your two-year contract for 
a mere quarter C-note. Too bad fish¬ 
ing it out of your pocket means that 
everything else is coming out, too— 
the surface is catchier than Toto’s 
"Africa." And it's not exactly form- 
q fitting, either—our phone kept 
a popping out. | $25 


Speck 

SeeThru 


Speck’s SeeThru is about as svelte 
as a protective case can get. Its 
detachable base functions as a 
stand when you want to get horizon¬ 
tal, but after a couple of weeks slid¬ 
ing the bottom on and off, the little 
nubbins that snap the two pieces 
together wore down like Jell-0 
q speed bumps. Then the rubber 
EK grips peeled off. | $30 


Miniot 
iWood3G 

Add old-world elegance to your 
21st-century marvel. Wood is actu¬ 
ally a good protector: brawny but 
not heavy. And scuff marks? Pshaw. 
TheiWoodcallsthosecharacter.Too 
bad the power and volume button 
covers are so tough to depress— 
even after three months. The 
j shallow-bezel front doesn’t 


guard the screen well. | $105 


Scosche 
kickBACK 

Letyour iPhone refine.This clear 
polycarbonate cover comes with 
two backplates, onepf which has 
a kickstand for watcning videos. 
Rubbery feet on the front and back 
make sure your phon 3 doesn't slide 
around. But the backs are a real pain 
to swap—especially you lose the 
: case key. We hap to pry ours 


open with a steak knife. | $30 
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The Small Computer 
System Interface, a 
precursorto FireWire, 
was approved as a 
standard in 1986. SCSI 
is still used in high-end 
servers. 


Levy An Ode to Vintage Ports 

Farewell, sweet FireWire. Farewell. 


At one point during last October’s introduction of the latest MacBook laptop, 
Steve Jobs made a telling remark: “We are just as proud of things we leave 
out.” He was talking about toxic chemicals. But when the MacBook’s specs 
were detailed later that day, it became clear that Apple had left something 
else out that customers would be less happy to lose: the FireWire port. *1 Can 
I shed some eye water here over the demise of FireWire—ak a the IEEE 1394 
interface? Introduced in 1995, it was touted as a panacea, speedily trans¬ 
ferring information to and from gear like disc drives, other computers, and 
especially video cameras. Coming after the madness of the SCSI (“scuzzy”) 
system, with bulky sockets called terminators and cables so thick they could 
hold up bridges, FireWire was a godsend. It even won an Emmy. *1 Losing 
FireWire got me thinking about all the ports and standards that have van¬ 
ished over the years, leaving behind a trail of memories and a dumpster’s 
worth of orphaned peripherals. Our pop-in wires now transmit megabytes 
in seconds, but there’s a buggy-whip-style frisson in recalling the feel of 
ridged plastic on your fingertips as you screwed in the socket of an RS-232 
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Burning Question 

Is there such a thing as a green gadget? 

You recycle, bike to work, and growl at coworkers who don't compost their 
lunch scraps. But how can you ride your high horse with that mercury-filled 
cell phone ringing in your pocket? It’s not like you have an option, right? 
Wrong. Green gadgets do exist. *1 There are three factors that can transform 
accessories into planet-slayers: the energy they use, the toxic materials they 


contain (lead, mercury, cad¬ 
mium, and chromium), and 
the way they pile up in land¬ 
fills with every fulfillment 
of Moore’s law. But with a 
bit of research, you can find 
products that address all 
three of these concerns. 

Power use is the easiest tar¬ 
get to hit, thanks to Energy 
Star’s 17-year-long publicity 
and branding offensive. The 
Star logo certifies the most 
energy-efficient gadgets in 
every class, and it can make a 
real difference. An anointed 
flat-panel TV may be up to 
30 percent more efficient than 
its uncertified cousins. Keep 
a lookout for the label (usu¬ 
ally prominently displayed in 
these green-happy days), or 
check EnergyStar.gov for a 
list of eco-blessed gear. 

Meanwhile, manufacturers 
are actually doing a pretty 
good job of getting the toxins 
out. Amazingly, few of them 
brag about it. But last fall, 
Apple began trumpeting 
its accomplishments in the 


Epeat program, a sort of 
ecofriendliness report card. 
Products are rated on 51 para¬ 
meters, from component 
toxicity to packing materials. 
If they meet the first 23 crite¬ 
ria, they get a bronze certifica¬ 
tion; those that do better can 
earn silver or gold. Apple’s 
new aluminum-unibody lap¬ 
tops are all gold-certified, but 
Dell, HP, LG, Samsung, Sony, 
Toshiba, and others also offer 
dozens of Gaia-lovin’ gadgets. 
Find them on Epeat.net. 

The Epeat list includes end- 
of-life considerations, but 
some critics say they’re inad¬ 
equate. And American ewaste 
laws are slipshod compared 
with those in Europe and 
Japan. Too bad, because dis¬ 
posal is arguably the most 
pressing issue: In the US 
alone, 200 tons of consumer 
gadgets are improperly 
binned every year. The situa¬ 
tion is improving, though. 

HP set up recycling programs 
for their products years ago, 
and other forward-thinking 


manufacturers are following 
suit. Several cell phone mak¬ 
ers, like Nokia, will take 
back and properly dispose 
of old gear. But even if your 
phone was born of negligent 
parents, there are several 
third-party options. Com¬ 
panies like GreenPhone.com 
will even pay the postage 
for you to send them your 
mobile. They understand— 
and exploit—recycling’s dirty 
little secret: It’s cheaper to 
mine gold from a gadget’s 
connectors and circuit 
boards than to dig it out of 
the ground, —cliff kuang 



connector. Where are all those old RS-232s 
today? In my basement, probably. 

It’s often Jobs who pulls the plug on a fad¬ 
ing port or standard—FireWire is just his lat¬ 
est victim. “We're often the first company to 
adopt innovative technologies and also often 
the first to discard them," Apple spokesper¬ 
son Steve Dowling says. That's the only official 
comment the company would make on the 
issue. Sometimes Jobs is overeager to snuff 
a standard and winds up engaging in prema¬ 
ture evacuation. In 1984, he was so smitten 
with the mouse that he felt it obviated the 
need for cursor keys on the original Macin¬ 
tosh. Even early Mac adopters disagreed, and 
he quickly restored the arrows in the key¬ 
board's next rev. There they remain. 

But more often than not, the Apple boss 
is prescient. There was outrage, scorn, and 
disbelief when he launched the iMac in 1998 


without a floppy disk drive. Now floppies 
are quainter than spats. More recently, Jobs 
caused a stir when he did away with built-in 
phone-line modems. Guess what? Most of us 
were already living without dialup. 

In retrospect, FireWire was doomed when 
Apple dropped the technology from its video 
iPods several years ago, embracing the high¬ 
speed version of USB. Nonetheless, the Mac- 
Book loss has wigged out some of the Apple 
faithful. The subject quickly generated more 
than 1,500 messages on one Mac discussion 
forum, most by people who protested as if 
Jobs were disconnecting their windpipes, 
not their cameras. One agitated fan emailed 
him directly, complaining that the MacBook 
would no longer work copacetically with 
camcorders. Jobs allegedly fired off a reply: 
“Actually, all of the new HD camcorders of 
the past few years use USB 2." 


What about all those FireWire camcorders 
that people still use? Collateral damage of 
progress. Still, when I got my own MacBook, I 
missed IEEE 1394 immediately. It's long been 
the best way to move the contents of one Mac 
to another. When loading a new MacBook, 
Apple's Migration Assistant requires Ether¬ 
net or a wireless network. (I had to change 
my networking settings to get it to work.) 
But I made the switch. And now my two-year- 
old Handycam will inhabit the closet, along 
with SCSI hard drives, boxes of floppy disks, 
and tangled wires ending in sockets once 
recognizable as serial or parallel but now 
just ephemeral. All wrapped up in a ribbon 
of AppleTalk connector cables. One day, USB 
paraphernalia will join them. It'll probably be 
Apple that pulls that plug, too. HQ 
///////////////^^^^ 

email steven_levy@wired.com. 
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PROMOTIONS fgPECIAL OFFERS CONTESTS 


NSIDER 


AS IT TURNS OUT, 

IDEAS ARE OUR PLANET'S MOST 
PRECIOUS RESOURCE. 

Submit your ideas to make the world a better place and you could 
be the winner of The "Why Not?" Innovation Experience. 

toyota.com/whynotinnovate 



TOYOTA 

NO PURCHASE NECESSARY TO ENTER OR WIN. Open only to licensed drivers who are legal residents of the 50 United States and D.C., 21 years of age or older. Entries must be received by 3/31/09. 
Subject to additional terms and conditions. See official rules for details, available at toyota.com/whynotinnovate ©2009 


ORBITZ PRICE 
ASSURANCE™ 

As easy as 1-2-3 


1. Book your flight 

Book your flight the way you always do. Orbitz will 
automatically start tracking to see if another customer 
then books the same flight for less. 

2. Airfare drops 

If a customer does book a cheaper flight than you, we'll 
send you a check for the difference. Automatically. 

3. Get your check 

Your check will arrive about 30 days after your trip. 

No need to call, email or fill out any forms. Saving money 
doesn't get any easier than that. 



■ WIN ATRIP 

TO THE PREMIERE 
OFX-MEN ORIGINS: 
WOLVERINE 

Wired and Marvel have teamed up for a chance 
to attend the premiere of the upcoming movie 
X-Men Origins: Wolverine. 


rRBITZ 

orbitz.com 



One lucky winner and their guest will attend the premiere of the 
hottest movie of the summer. Plus other great prizes including a 
chance to be drawn into a Marvel Digital Comic and free Marvel 
Digital Comics Unlimited subscriptions. Enter at wired.com/win. 

X-MEN ORIGINS ITI i , 1 Mil DIGITAL COMICS 

WOLVERINE LiMHUN LIMITED 


Same dates/times/airlines/restrictions on tickets purchased after you booked flight. 
$250 maximum refund. 

©2009 Orbitz, LLC. All rights reserved. 


NO PURCHASE NECESSARY. To enter and for full rules, go to www.wired.com/win. Starts 
12:01 AM ET on 2/20/09 and ends 11:59 AM ET 3/31/09. Open to legal residents of the 
50 United States/D.C. 18 or older, except employees of Sponsor their immediate families 
and those living in the same household. Odds of winning depend on the number of entries 
received. Void outside the 50 United States/D.C. and where prohibited. A.R.V. of one grand 
prize $2,000, one first prize $500 and twenty second prizes $59.88 each. Sponsor: The 
Cond6 Nast Publications, 4 Times Square, New York, NY 10036. 

Marvel trademarks and characters TM and © 2009 Marvel Entertainment, Inc. 


Go to wiredinsider.com for exclusive content, giveaways, special promotions, and more. 

































The Geeks’ Guide 
to World Domination 

How could we not love a book 
subtitled Be Afraid, Beautiful 
People ? Alpha geek Garth Sun- 
dem tackles pressing issues like 
the Great Myth of the Metric Sys¬ 
tem, Five Classic MacGyver Hacks, 
and Tongue Twisters in Lan¬ 
guages of Fewer Than a Million 
Speakers. The info may boost 
your nerd cred, but we guarantee 
it will not get you a date. 


At last—a screensaver 
that trumps the Ken 
Burns-effect slide 
show of that hike to 
Waimea Falls! Flash 
and Flex developer 
Gabriel Bucknall’s 
after-hours project 
gives us a new reason 
to sit idly at our 
computers, literally 
watching time pass. 
PolarClock, available 
for Mac and Windows, 
represents month, 
date, day, hour, min¬ 
ute, and second in 
concentric arcs that 
lengthen as time goes 
by. Download it at 
blog.pixelbreaker.com 
/polarclock. 
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Think texting on your RAZR is tough? Imagine selecting each let¬ 
ter using a slider bar. That’s how people wrote with the keyboard- 
free 1890 Odell 2. It and 44 other vintage typewriters are on 
display at Toronto International’s Malton Airport Gallery until 
mid-March. Some even allowed the writer to see what they were 
typing! You’ll never complain about iTap again. 

_ Miami Vice: 

Season One 

Nearly 25 years 
have passed 
since Michael 
Mann redefined 
television and 
’80s fashion 
with Miami 
Vice. Forget the 
campy pastiche 
of pastels— 
this neon noir, 
available on DVD, 
is a testosterone- 
soaked master¬ 
piece of 
impossibly fast 
boats, women, 
and cars (shot 
lovingly with 
Mann’s signature 
wheel-mounted 
cameras). Jan 
Hammer’s sound¬ 
track heightens 
the tension, 
and Crockett 
and Tubbs’ ban¬ 
ter imbues the 
show with a sur¬ 
prising charm. 


Henry Hatsworth in the 
Puzzling Adventure 

If a geriatric British 
explorer’s hunt for magi¬ 
cal golden armor doesn’t 
pique your interest, try 
tackling puzzles at the 
same time. EA’s genre¬ 
bending mashupfor 
Nintendo DS throws 
enemies and tricky jumps 
onto the top screen and 
challenging brainteasers 
onto the bottom. Switch 
successfully between the 
two and you’ll be rewarded 
with the vim and vigor of 
youth, delicious tea, and an 
unstoppable robot battle 
suit. Bloody goodeshow! 


Earth has 170 docu¬ 
mented scars from fall¬ 
ing space rocks. A single 
meteorite can leave 
a wound as big as 236 
miles wide (like South 
Africa's Vredefort 
Dome). For his debut 
monograph, photog¬ 
rapher Stan Gaz cap¬ 
tured these craters by 
pointing his 20-pound 
Hasselblad rig out of 
helicopters worldwide. 
The result is this epic 
and sometimes creepy 
85-picture survey in 
black and white. 
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Fact: Most everything is better with bacon.* 
Problem: the requisite prep and cook time. 
Solution: Inject the salty-sweet hammy 

goodness into a spreadable (and 
kosher!) condiment. Our new 
fave Frankensauce is concocted 
from no less than 23 ingredients, 
including natural smoke flavor 
and, urn, tocopherols (to preserve 
porkiness). But trust us, you won’t 
believe it’s not bacon. Probably. 


The few things that can’t be improved with bacon: orange juice, 
Star Wars, Facebook, Radiohead, chocolate (ed. note—can too!). 




Bouncers at Moscow clubs can be blunt—if 
you’re fugly, you’re not getting in. Inspired by 
this ruthless velvet-rope technique—a ka face 
control—this Montreal-based duo’s sopho¬ 
more LP shores up anthemic, Springsteenian 
melodies and stadium guitar hooks with cold 
drum-machine beats, blippy synthesizers, 
and lyrics about the post-Soviet free-for-all 
that is Eastern Europe. What a country! 


r 
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myopenbar.com 

Budget cuts. Lay¬ 
offs. Credit crisis. 
Meh. Tough times 
call for stiff drinks, 
penny-pinching, 
and a few more stiff 
drinks. Add this 
Web site to your RSS 
reader, sign up for the weekly news¬ 
letter, or follow a Twitter feed that 
serves up all the events, art open¬ 
ings, screenings, and parties that will 
be pouring free booze in select cities: 
New York, LA, San Francisco, Chicago, 
Miami, and Honolulu. Rock bottoms up! 


Bonnie "Prince" Billy: Beware 

Singer/sometime-actor Will Oldham goes by “Prince” but doesn’t make 
doves cry, and he’s prone to lyrical metaphors approaching Dadaism. 
Move past the scattered arrangements of his latest record—ostensibly 
about love—and you’ll find a sweet throwback to classic American folk 
with appealingly nonobvious melodies. Nothing to fear here. 









THE ALL-NEW NISSAN Z 

Starting at $29,930. The sleek curves of the all-new Nissan 370Z 'captivate 
you first. The feeling grows as 332 horsepower and precise control take you through 
each thrilling turn. Even the lines of the well-crafted interior inspire joy. Bliss, it seems, 
is found one curve at a time. For more information, visit us at NissanUSA.com. 



SHIFT_the way you move 


As shown $37,460, 370Z Touring with Sport Package. Prices are MSRP excluding tax, title, license and destination charge. Dealer sets actual price. Always wear your seat belt, and please don’t 
drink and drive. ©2009 Nissan North America, Inc. 










design The Biggest Little Cities 


Metropolitan growth worldwide has sparked a renaissance in models for urban planning 
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Michael Chesko is no 
architect. He’s not a 
structural engineer or 
an urban planner either. 
But he just spent more 
than 2,000 hours con¬ 
structing this highly 
detailed, nearly perfect 
scale model of midtown 
Manhattan. Chesko cut, 
sanded, and glued the 
mini metropolis—now on 
exhibit at the New York 
Skyscraper Museum- 
using only an X-Acto 
knife, a nail file, and a 
Dremel (and lots of balsa 
wood). But the 50-year- 
old software engineer 
was having fun; he’s been 
building little cities 
since he was a kid. 

Model cities aren’t just 
for show; they can have 
real utility. In 1957 the US 
Army Corps of Engineers 
created the Bay Model, a 
replica of the San Francisco 
Bay and Sacramento/San 
Joaquin Delta meant to 
simulate the impact of 
public works projects and 
disasters—natural and 
man-made—on currents 
and tides. Considered one 
of the most practical appli¬ 
cations of the craft, it’s 
made of 286 one-ton slabs 
of concrete, representa¬ 
tions of all six bridges, and 
a computer-controlled 
hydraulic system to mani¬ 
pulate the waterworks. 
Though retired from active 
duty in 2000, the model is 
still on display in Sausalito. 

More recently, the growth 
of municipalities like Dubai, 
London, and Sydney is 
stirring renewed interest 
in miniature cities as plan¬ 
ning tools. The new crown 
jewel of shrunken sprawl 
resides on the third floor 
of the Shanghai Urban 
Planning Exhibition Cen¬ 
ter: At more than 6,500 
square feet, the stunning 
depiction of China’s most 
populous city circa 2020 
is one of the largest models 
of its type in the world. 

Chesko is, of course, a fan 
of his medium’s increasing 
popularity—regardless of 
the purpose. He hasn’t seen 
all the other bitty burgs 
out there, but he’d like to. 
“It certainly figures into 
my vacation planning,” he 
says. —Terrence Russell 
(See more model cities at 
wired.com/extras .) 
















arts Wonderland, Up Close 


The fantastical beings Alice met when she fell down the rabbit hole turned out to be nothing more than fig¬ 
ments of her sunshine-addled imagination. But when scientific illustrator Colleen Champ dove into the hidden 
world of photomicroscopist Dennis Kunkel, the outlandish creatures she encountered were real. To create the 
scenes in her collection titled Alice's Adventures in a Microscopic Wonderland , Champ combed through Kun- 
kePs images of creepy-crawlies like tapeworms and protozoa, all captured with a scanning electron microscope. 
A little Photoshop magic and—presto!—a corn fungus, a bit of black mold, and a cat flea became “The White Rab¬ 
bit" (above). “I wanted to show people how beautiful these things are," Champ says. “IPs a whole other universe 
we never see because we're so big." Guess we can save that bottle marked drink me for later. —Elizabeth Held 
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Microsoft 


what do CEOs and 
CIOs need to endure 
in this economy? 




Microsoft 



"With this 
mana 
at the 
Without 



have to watch the 
arefully. You have to do things 
Tese days to stay ahead of the pack. 

Togy, we would be nowhere." 


Bob McKnight 

Chief Executive Officer 

Quiksilver 


ft 

Because it's everybody's J1 business 
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MUSIC 

How advanced 
spy technology 
made it to the 
top of the charts. 


The Sound of Cylons 

From Lil Wayne's cyborg-slick singing on "Lollipop" to the Twiki-tweaked vocals of T-Pain, use of 
the voice-enhancing software Auto-Tune has reached a fever pitch. But it turns out that the irresist¬ 
ible robot sound was also a big hit with the allies way back in World War II, when a not-so-young MC 
named Winston Churchill dropped some knowledge over a voice-masking gizmo called the vocoder— 
and pretty much ended the war. (It's got a great beat, and you can plan D day with it!) Herewith, the 
surprising history of pop's favorite "new" sound. — Brian raftery 
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1985 

Zapp, fronted 
by talk-box 
maestro Roger 
Troutman, 
hits the charts 
with R&B slow 
jam “Com¬ 
puter Love.” 
Troutman 
would later 
be tapped 
to “sing” the 
chorus on the 
Tupac/Dre 
hit “California 
Love.” 


1997 

Exploiting 
his findings 
from the ’70s, 
Hildebrand 
releases 
Auto-Tune, 
recording 
software that 
can detect 
pitch and 
automatically 
correct vocals 
in real time. 

It quickly 
becomes one 
of the best¬ 
selling plug¬ 
ins ever. 


1998 

Cher scores 
the best¬ 
selling single 
of her career 
with “Believe,” 
thanks to her 
use of Auto- 
Tune; the 
blippy sound— 
which many 
mistook for a 
vocoder— 
is now known 
as the Cher 
Effect. 


2007 

T-Pain drowns 
his single “Buy 
U a Drank" 
in Auto-Tune 
effects, 
leading to a 
number-one 
hit. He later 
stars in a 
Funny or Die 
spoof called 
“T-Pain v. His 
Vocoder.” The 
machine wins. 


2008 

Auto-Tune 
overload on 
albums by 
Lil Wayne and 
Kanye starts 
the robo 
backlash. 
Melodyne, 
another 
pitch-altering 
plug-in, gen¬ 
erates buzz. 


2009 

Indie darlings 
Bon Iver bring 
Auto-Tune 
to alt-folk, 
layering and 
looping the 
a cappella 
vocals on 
“Woods” 
into one 
blissfully syn¬ 
thetic hymn. 
Hallelujah! 














print Phreaks and Geeks 


WIZZYWIG 

VOLUME 1: PHREAK 



ED PISKOR 


Ever since Kevin Mitnick's notorious exploits of the early 1990s, 
commentary inspired by the dark-side hacker has proliferated like 
a well-crafted computer virus. There have been six books, one fea¬ 
ture film, a documentary, and endless hagiography in the quarterly 
phreaker bible 2600. The latest entiy in the canon: Wizzywig, a four- 
part graphic novel by Ed Piskor. *1 Why did Piskor—a 26-year-old 
Pittsburgh cartoonist best known for his work with cranky comic 
god Harvey Pekar—choose the greasy-fingered milieu of the com¬ 
puter underground for his solo debut? Certainly not out of techno¬ 
lust: He's a self-described semi-Luddite. Instead, he was seduced 
by the funky phreak culture. Over the course of 14 months, Piskor 
devoured the archives of 2600, Phrack, TAP/YIPL, and other tech 
prankster zines; read a shelf's worth of computer-crime tomes; 
and listened to the entire run (via podcast) of Off the Hook, a radio 
show hosted by 2600 editor Emmanuel Goldstein. In the process, he 
found not only a fascinating subculture but also himself. “Cartoon- 
ists have a lot in common with hackers," he says. "Both lead very 
solitary existences." *1 Wizzywig is a delight, wryly rendered and 
packed with dead-on details of the hacker life. Though the narra¬ 
tive of protagonist Kevin Phenicle tracks Mitnick's life and crimes, 
Phenicle (aka Boingthump) is a composite drawn not just from Mit- 
nick but other geek malfeasants like Mark Abene (Phiber Optik) and 


wired's own Kevin Poulsen (Dark 
Dante). Famous incidents and hacker 
luminaries also make Ragtime -style 
cameos: the 1971 Esquire article about 
phone phreaking, Captain Crunch's 
“war dialer" gizmo, and Robert Mor¬ 
ris' 1988 Internet worm. Piskor even 
brings in Apple's cofounders (below), 
in a hilariously drawn depiction of the 
time the two Steves almost got busted 
selling blue boxes—devices that let 
phreakers make free long-distance 
calls. With the publication of volume 2, 
Hacker, late last year, Wizzywig is now 
half complete. Volume 3 ( Fugitive ) is 
pegged for late 2009. 

Piskor is self-publishing Wizzywig 
and sells it at Edpiskor.com. He prints 
100 copies at a time and spends his 
mornings processing orders and ship¬ 
ping. (It’s also a kind of fitness routine: 
“A lot of cartoonists get really fat, so 
I walk to the post office every day.") By 
examining the PayPal paper trail, he has 
discovered that one of his customers is 
Mitnick's mother. So far, nothing from 
Mitnick himself. Better yet, no denial- 
of-service attacks on his site. The dark- 
siders must like him. —steven levy 































































































games Humble’s Pursuit 



By day, a big-shot 
“ “ ‘ kbi 


maker of blockbuster 
games. By night, a 
designer of intimate 
interactive art. 


Rod Humble is a busy guy. As the head 
of the Sims division at Electronic Arts, 
he oversees the development of scores 
of big-budget games, the kind of mass- 
market blockbusters designed to please 
millions. Recently, chief among them has been Sims 3, the latest installment 
in the best-selling PC game franchise of all time, which took three years and 
a team of up to 100 geeks to produce. Humble had a hand in everything, from 
the look of the characters and the feel of the controls to the packaging that’11 
sit on shelves at Best Buy. *1 When Humble, a 42-year-old Brit who once led 
development on EverQuest for Sony Online Entertainment, has some free 
time away from the grind of game design, he likes to unwind by... designing 
more games. But these creations are the opposite of his day job’s output. At 
his home in Half Moon Bay, California, he codes crude-looking interactive art 
on his laptop, designed just to please Rod Humble. When he deems the works 
complete, he offers them as free downloads on his personal Web site (rodvik 
.com/rodgames). *1 For Humble it’s a way to blow off steam and toy with 
uncommercial ideas. "I’ve got a job where I have to bring in a large amount 
of revenue,” he says. “So at home, I’m doing all this weird stuff that I know 
won’t make any money, to get it out of my system.” We asked Humble to tell 
us about his home-brewed concoctions, —david kushner 


The Marriage 

release date February 2007 
development time One evening, 
plus a few months of debugging 
what it is A Kandinsky-esque 
“love poem to my marriage.” 
how it plays Manipulate blue 
and pink squares, balancing 
their need to stay close with 
their drive to interact with other 
things. Mess up and the squares 
become increasingly opaque— 
a sign of emotional detachment. 
response Mixed. Rave reviews 
and 500K downloads, but Hum¬ 
ble’s wife hated it. “She didn’t 
like that the rules were asym¬ 
metrical for the pink and blue 
squares. She said, ‘That’s not 
how I view a perfect marriage.’” 



Stars Over 
Half Moon Bay 

release date February 2008 
development time Five months 
what it is “It’s about one of the 
oldest forms of creativity, how 
you look at something simple 
and find patterns in it.” 
how it plays Mouse around 
gathering stars to form constel¬ 
lations. “The ancients had all the 
time in the world to lay patterns 
in the sky. We moderns grab 
moments when we can.” 
response 100,000 downloads. 
“It was a total reversal of reac¬ 
tions. Most people who liked The 
Marriage really didn’t like Stars, 
and people who didn’t like The 
Marriage really liked Stars." 



Perfect Distance 

RELEASE DATE March 2009 
development time Eight months 
WHAT IT WILL BE “It follows the 
thought processes of an unspec¬ 
ified man. He starts off as an 
artillery officer in some war, and 
then the game tracks back and 
forth through his life. It’s about 
decisions. Most games give you 
a set of binary choices. I wanted 
to show a variety of options, and 
the point of view pops in and 
out of the protagonist’s mind." 

ANTICIPATED RESPONSE “It may 

be an utter disaster. It’s probably 
the most depressing game I’ve 
ever played; people will want to 
kill themselves at the end. This 
could be my Ishtar." 


photograph by Carmen Winant 































even deconstructing, the fantasies 
McPackaged for them. Adults, on 
the other hand, need help. Maybe 
that's why the Watchmen wizards 
have cooked up a mobile game star¬ 
ring the Comedian, a shockingly 
unfunny US superpatriot and ultra¬ 
cynic modeled in part on G. Gordon 
Liddy: Playing as this "hero," you 
can grease waves of Vietcong with 
gleeful Rambosity. 

Hardcore? Sure. But it's also 
therapeutic. Given the right toys, 
we adults can recapture our child¬ 
like barbarism—with a touch of 


SCOTT BROWN 


up. Children are adept at defacing, 


Today’s superhero In 1986, when DC released Batman: The Dark Knight 
movies are dark, Returns, Frank Miller’s bleak, brutal reclamation of 
the childish toys? Batman’s id, I had no use for revisionist superheroes 
and iconoclastic countermyth. I was 10 and doing some 
deconstructing of my own, putting my G.I. Joes through tortures that would make even 
Dick Cheney’s atomic heart skip a beat. The Joe “team leader,” Duke, with his corn-fed, 
all-American good looks, was an especially attractive target. (He was dishonorably 
discharged by a cluster of M-80s, if memory serves.) In some 3 3 /4-inch alternate uni¬ 
verse, I am a war criminal. *1 Flash forward a couple of decades. I no longer take out 
my misanthropy on action figures (that’s what YouTube talkbacks are for). But the 


bilious, '80s po-mo funk pioneered 
by Miller and Alan Moore—cocre¬ 
ator of the ultimate post-superhero 
superhero story, Watchmen— has 
seeped into several "all-ages" 
comic book properties and various 
pop-culture salients, most nota¬ 
bly the blockbuster film The Dark 
Knight. And Watchmen itself has 
gone mainstream: There's a movie 
coming out (see "The Watchman," 
page 112) that supposedly faith¬ 
fully follows the original antihe¬ 
roic exploits of Rorschach, Dr. 
Manhattan, and their traumatized, 
Nietzsche-haunted, not-so super¬ 
friendly cohorts. 


And like any movie that boasts 
men in latex, with its release come 
the action figures. 

The trouble is, these new angsty 
comics flicks aren’t for kids, so why 
are the toys they spawn? I mean, 
what could the savage 10-year- 
old me do to a Rorschach figurine 
that the beautiful lunatic hasn't 
already done to himself? 

Toy manufacturers keep churn¬ 
ing them out, however. Last Christ¬ 
mas, Wal-Mart hawked "unique, 
poseable action figures that bring 
home all the fun and excitement of 
The Dark Knight.” (Whoever wrote 
that copy either never saw the film 


or lacks a functioning amygdala.) 
Yet astonishingly, in a year when 
the Caped Crusader broke box- 
office records, Bat baubles got 
trounced by sunnier licenses like 
perennial champ Star Wars. 

The reason, besides the slim 
possibility that parents did some 
actual parenting and steered their 
kids away from The Dark Knight, 
might be psychological: Deeply 
damaged characters in figurine 
form deny youngsters those 
first tender forays into cruelty— 
that compulsive subconscious 
release so critical to the concept of 
"play"—by arriving already effed- 


sophistication. So allow me to 
propose the Damaged Goods Col¬ 
lection: an interactive Hulk doll 
we can pretend to befriend but 
then subtly torment by leverag¬ 
ing "body issues," or an insecure 
ThunderCat we can destroy by 
conducting a very public affair 
with Dynomutt. 

As for me, the Butcher of Hasbro? 
I'm old-school (or maybe just 
middle-school). Yes, I'm stocking 
up on cherry bombs for the inev¬ 
itable battalion of schwag soldiers 
deployed with this summer's 
G.I. Joe: The Rise of Cobra. Good 
01' Duke (played by hunky homun¬ 
culus Channing Tatum) will still 
be begging for a bottle-rocket test 
flight, I suspect. But Joseph 
Gordon-Levitt, it seems, will be 
playing a different kind of fighter 
—a dude with serious baggage, 
sporting jet-black Rorschach blots 
of his own. Maybe there'll be one 
action figure out there for the kids 
who instinctively supply their own 
darkness and another for the adults 
who need the battery included. 

email scott_ brown@wired. com. 
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The Netbook Effect 

Dinky keyboard. Slow chip. Tiny hard 
drive. And users are going crazy for them. 
How cheap little laptops hit the big time. 

BYCLIVE THOMPSON 


I Top 5 laptop makers: 


1. Hewlett-Packard 


2. Acer 

3. Dell 

4. Toshiba 

5. Asustek 

I Top 5 netbook makers: 


1. Asustek 


2. Acer 

3. Hewlett-Packard 
4.0LPC 

5. Dell 
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M ary lou jepsen didn't set out to invent the netbook and turn the com¬ 
puter industry upside down. She was just trying to create a supercheap 
laptop. In 2005, Jepsen, a pioneering LCD screen designer, was tapped to 
lead the development of the machine that would become known as One 
Laptop per Child. Nicholas Negroponte, the longtime MIT Media Lab 
visionary, launched the project hoping to create an inexpensive computer 
for children in developing countries. It would have Wi-Fi, a color screen, 
and a full keyboard—and sell for about $100. At that price, third-world 
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ORGANIC 
FARM 
DO NOT 
SPRAY 


In 1989, our company began contracting directly 
with small, independent farmers to grow tobacco 
certified as organic under the USDA's National 
Organic Program (NOP). 


Whenever possible, organic farmers use organic 
compost and plant certain non-tobacco crops to 
replenish the soil's nutrients. They even grow 
plants which attract insects that feed on pests. 


It starts with our organic growing program, which 
requires our farmers to follow a labor-intensive 
growing regimen. They don't use fertilizers or 
pesticides prohibited by the USDA's National 
Organic Program. The fields must be free of 
rohibited chemicals for at least three years 
efore the crop is planted, and there must be 
a buffer zone between organic fields and 
conventionally treated fields. 


For the past 20 years we've supported small, 
independent farmers, giving them a financial 
boost while encouraging them to grow premium 
quality tobacco in a way that reduces their 
footprint on the environment. 

We are proud to produce the only cigarettes 
made with 100% certified organic tobacco. 
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A STYLE FOR EVERY TASTE 


All Natural American Spirit cigarettes, including 
our two styles made with 100% certified organic 
tobacco, contain only 100% additive-free, 
premium whole leaf tobacco. We offer a 
style for every smoker, including Menthol 
and our Perique Blend. We think you'll 
agree Natural Tastes Better. 


Try Natural American Spirit 
with $20 in Gift Certificates 




www.TryAmericanSpirit.com or call 1-800-872-6460 ext. 79344 


Offer for two $10 Gift Certificates good toward any Natural American Spirit products 
of greater value. Offer restricted to U.S. smokers 21 years of age or older. 
Limit one offer per person per 12 month period. Offer void in MA and where 
prohibited. Other restrictions may apply. Offer expires 12/31/09. 


No additives in our tobacco 
does NOT mean a safer cigarette. 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


PRINTED ON 30% PCW 
RECYCLED STOCK 


SMOKING “ULTRA LIGHT” OR “LIGHT” FILTERED CIGARETTES DOES 
NOT ELIMINATE THE HEALTH RISKS OF SMOKING. Actual levels of tar 
and nicotine experienced by the smoker may vary widely depending on 
how you smoke. For more information, see www.nascigs.com. 

Natural American Spirit® is a registered trademark of 
Santa Fe Natural Tobacco Co. © SFNTC1 

















THE ONLY 
CIGARETTE 

MADE WITH 100% 
ORGANIC TOBACCO 

•' A ^ _ '*■ ^ <■ * '"'t . _ . 



T Oft?0 % 


l^pf 






From the company that brought you 100% 
additive-free natural tobacco cigarettes 
Cigarettes made with 100% organic tobacco 
We started our organic growing program 20 
years ago and we are proud to be the only 
brand offering cigarettes made with 100% 
certified organic tobacco 


www.TryAmericanSpirit.com 

or call 1-800-872-6460 ext. 79344 






Offer for two $10 Gift Certificates good toward any Natural American Spirit products of greater value. 
Offer restricted to U.S. smokers 21 years of age or older. Limit one offer per person per 12 month 
period. Offer void in MA and where prohibited. Other restrictions may apply. Offer expires 12/31/09. 












Spec Shot: Laptop vs. Netbook 

Many netbooks trade the speedy onboard processors and roomy hard 
drives of a full-size laptop for online apps and small—but fast—solid 
state drives. The result? A formidable machine at a third of the price. 


Lenovo ThinkPad T500 Laptop Dell Inspiron Mini 9 Netbook 


Intel Core 2 Duo P8400 2.26 GHz 

Processor 

Intel Atom N270 Single Core 1.6 GHz 

Microsoft Windows Vista Home 

Operating System 

Ubuntu Linux 8.04 

1GB 

System Memory 

512 MB 

80-GB hard drive 

Storage 

4-GB solid state drive 


15.4 inches, 1280 x 800 pixels 

Screen Size 

8.9 inches, 1024 x 600 pixels 

802.11 b/g 

Wireless Access 

802.11 b/g 

$959 

Price 

$299 


governments could buy millions and hand 
them out freely in rural villages. Plus, it had 
to be small, incredibly rugged, and able to 
run on minimal power. “Half of the world's 
children have no regular access to electric¬ 
ity," Jepsen points out. 

The miserly constraints spurred her to 
be fiendishly resourceful. Instead of using 
a spinning hard drive she chose flash mem¬ 
ory—the type in your USB thumb drive— 
because it draws very little juice and doesn't 
break when dropped. For software she 
picked Linux and other free, open source 
packages instead of paying for Microsoft's 
wares. She used an AMD Geode processor, 
which isn't very fast but requires less than 
a watt of power. And as the piece de resis¬ 
tance, she devised an ingenious LCD panel 
that detects whether onscreen images are 
static (like when you're reading a document) 
and tells the main processor to shut down, 
saving precious electricity. 


To build the laptop, dubbed the XO-1, One 
Laptop per Child hired the Taiwanese firm 
Quanta. It's hardly a household name, but 
Quanta is the largest laptop manufacturer in 
the world. Odds are that parts of the machine 
on your desk, whether it's from Apple, Dell, 
or Hewlett-Packard, were made by Quanta— 
possibly even designed by Quanta. Like most 
Taiwanese computermakers, it employs 
some of the sharpest engineers on the planet. 
They solved many of Jepsen's most daunt¬ 
ing engineering challenges, and by 2007, 
the OLPC was shaping up. The poor kids of 
the world would have their notebook—if 
not quite for $100, for not a whole lot more. 

Inspired (or perhaps a bit scared) by the 
OLPC project, Asustek—Quanta's archrival 
in Taiwan and the world's seventh-largest 
notebook maker—began crafting its own 
inexpensive, low-performance computer. 
It, too, would be built cheaply using Linux, 
flash memory, and a tiny 7-inch screen. It 


had no DVD drive and wasn't 
potent enough to run programs 
like Photoshop. Indeed, Asus¬ 
tek intended it mainly just for 
checking email and surfing the 
Web. Their customers, they 
figured, would be children, 
seniors, and the emerging mid¬ 
dle class in India or China who 
can't afford a full $1,000 laptop. 

What happened was some¬ 
thing entirely different. When 
Asustek launched the Eee PC in 
fall 2007, it sold out the entire 
350,000-unit inventory in a few 
months. Eee PCs weren't bought 
by people in poor countries but 
by middle-class consumers in 
western Europe and the US, peo¬ 
ple who wanted a second laptop 
to carry in a handbag for peeking 
at YouTube or Facebook wher¬ 
ever they were. Soon the major 
PC brands—Dell, HP, Lenovo— 
were scrambling to catch up; by 
fall 2008, nearly every US com- 
putermaker had rushed a teensy 
$400 netbook to market. 

All of which is, when you 
think about it, incredibly 
weird. Netbooks violate all the laws of 
the computer hardware business. Tradi¬ 
tionally, development trickles down from 
the high end to the mass market. PC mak¬ 
ers target early adopters with new, ultra¬ 
powerful features. Years later, those 
innovations spread to lower-end models. 

But Jepsen's design trickled up. In the pro¬ 
cess of creating a laptop to satisfy the needs 
of poor people, she revealed something 
about traditional PC users. They didn't want 
more out of a laptop—they wanted less. 

By the end of 2008, Asustek had sold 
5 million netbooks, and other brands 
together had sold 10 million. (Europe in 
particular has gone mad for netbooks; sales 
there are eight times higher than in the US.) 
In a single year, netbooks had become 7 per¬ 
cent of the world's entire laptop market. 
Next year it will be 12 percent. 

“We started inventing technology for the 
bottom of the pyramid," Jepsen says, “but 
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LESS THAN 1% OF THE EARTH’S WATER 
SUPPLY CAN BE USED FOR DRINKING. 


ALL THE MORE REASON TO DESIGN 
A FAUCET WITH A CONSCIENCE. 


When it comes to using water, we believe less is more. Our Lahara™ faucets are 
built specifically to have a more efficient flow rate that saves up to 32%* more water per 
minute. That means every time you turn it on, you'll save a little extra for Mother Nature. 
It's one of the many ideas that make Delta® more than just a faucet. 
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Left to right: Waterkeeper Alliance chairman Robert F. Kennedy, Jr., 
Lexus' Andrea Lim, singer James Blunt. 


On December 1st, Lexus Hybrid Living sponsored an Eco Salon to benefit Waterkeeper 
Alliance, this one in Chappaqua, NY James Blunt performed and Robert F. Kennedy, Jr., 
chairman of Waterkeeper Alliance, spoke of keeping the world's waterways clean and 
safe for communities and wildlife. 


Waterkeeper Alliance shares Lexus' unshakable conviction that every challenge has a 
solution, and that technology can provide it. Lexus' pursuit of perfection continues to 
put it at the forefront of innovative solutions offering luxury hybrids for consumers on 
the market today that have less impact on the earth. 


To learn more visit lexus.com/hybridliving. 
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the top of the pyramid wants it too." This 
bit of trickle-up innovation, this netbook, 
might well reshape the computer industry— 
if it doesn't kill it first. 


i wrote this story on a netbook, and 
if you had peeked over my shoulder, you 
would have seen precisely two icons on my 
desktop: the Firefox browser and a trash 
can. Nothing else. 

It turns out that about 95 percent of 
what I do on a computer can now be 
accomplished through a browser. I use it 
for updating Twitter and Facebook and for 
blogging. Meebo.com lets me log into sev¬ 
eral instant-messaging accounts simultane¬ 
ously. Last.fm gives me tunes, and webmail 
does the email. I use Google Docs for word 
processing, and if I need to record video, 
I can do it directly from webcam to You¬ 
Tube. Come to think of it, because none 


of my documents reside on the netbook, 
I'm not sure I even need the trash can. 

Netbooks have ended the performance 
wars. It used to be that when you went to 
an electronics store to buy a computer, you 
picked the most powerful one you could 
afford. Because, who knew? Maybe some¬ 
day you'd need to play a cutting-edge video- 
game or edit your masterpiece indie flick. 
For 15 years, the PC industry obliged our 
what-if paranoia by pushing performance. 
Intel and AMD tossed out blisteringly fast 
chips, hard drives went on a terabyte gal¬ 
lop, RAM exploded, and high-end graph¬ 
ics cards let you play Blu-ray movies on 
your sprawling 17-inch laptop screen. That 
dream machine could do almost anything. 

But here's the catch: Most of the time, we 
do almost nothing. Our most common tasks— 
email, Web surfing, watching streamed vid¬ 
eos—require very little processing power. 
Only a few people, like graphic designers and 
hardcore gamers, actually need heavy-duty 


hardware. For years now, without anyone 
really noticing, the PC industry has func¬ 
tioned like a car company selling SUVs: 
It pushed absurdly powerful machines 
because the profit margins were high, 
while customers lapped up the fantasy 
that they could go off-roading, even though 
they never did. So coders took advantage 
of that surplus power to write ever-bulk- 
ier applications and operating systems. 

What netbook makers have done, in effect, 
is turn back the clock: Their machines per¬ 
form the way laptops did four years ago. 
And it turns out that four years ago (more 
or less) is plenty. "Regular computers are 
so fast, you really can't tell the difference 
between 1.6 giga and 2 giga,'' says Andy 
Tung, vice president of US sales for MSI, the 
Taiwanese maker of the Wind netbook. “We 
can tell the difference between one second 
and two seconds, but not between 0.0001 
and 0.0002 second.'' For most of today's 
computing tasks, the biggest performance 
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NETBOOKS PROVE THAT WE FINALLY 
KNOW WHAT PCs ARE ACTUALLY FOR. 
WHICH IS TO SAY, NOT ALL THAT MUCH. 


drags aren't inside the machine. They're 
outside. Is your Wi-Fi signal strong? Is 
Twitter down again? 

Netbooks are evidence that we now know 
what personal computers are for. Which is 
to say, a pretty small list of things that are 
conducted almost entirely online. This was 
Asustek's epiphany. It got laptop prices under 
$300 by crafting a device that makes abso¬ 
lutely no sense when it's not online. Consider: 
The Eee's original flash drive was only 4 gigs. 
That's so small you need to host all your pic¬ 
tures, videos, and files online—and install 
minimal native software—because there's 
simply no room inside your machine. 


Netbooks prove that the “cloud" is no 
longer just hype. It is now reasonable to 
design computers that outsource the dif¬ 
ficult work somewhere else. The cloud tail 
is wagging the hardware dog. 


most consumers have never heard of 
Taiwan's quiet, unheralded PC firms, but 
they've been behind some of the most impor¬ 
tant hardware of the past three decades. 
Quanta first gained notice in the '80s for 
cleverly cramming new components into 
notebooks. Then, in 2001, Apple contracted 


with the company to design its G4 
notebook from top to bottom. The 
product was a spectacular success, 
and Quanta was soon doing engineer¬ 
ing for every other major PC maker. 
Asustek and MSI, the two other giants 
of the Taiwanese laptop world, also 
branched out from motherboards 
into everything from LCD TVs to mobile 
phones. These companies are enormous: 
Quanta had sales of $25 billion last year, 
more than marquee firms like Amazon 
.com, Texas Instruments, and Electronic Arts. 

Even though the Taiwanese manufactur¬ 
ers remained subservient to the well-known 
PC brands, they soaked up tons of knowledge 
over the years. For instance, when Intel cre¬ 
ated its x486 chip in 1988, Asustek built a 
compatible motherboard before Intel could 
make its own board work. Later, Asustek 
was producing components for Apple lap¬ 
tops. “Nine times out of 10," recalls John 
Jacobs, a former Apple manager who now 
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THE TAIWANESE LAPTOP BUILDERS 
NOW HAVE THE ATOM-HACKING SMARTS 
THAT ONCE DEFINED AMERICA. 


covers the LCD market as an analyst 
for DisplaySearch, "when we said 
'Jump/ they said 'How high?' That's 
how Asustek learned a lot.” 

But for all their success, compa¬ 
nies like Asustek and MSI were out¬ 
siders. And when Asustek released 
the Eee netbook, big firms like Dell, 

HP, and Apple did nothing for months. ''All 
the other brands were thinking, 'Oh, this is 
crap,'” recalls Lillian Lin, Asustek's global 
marketing director. 

Dell and HP weren't going to pioneer a 
$400 laptop, because they were already 
selling laptops for $1,000. Why mess with a 
good thing? MSI had no laptop business at 
all, and Asustek had only a small business 
selling full-price machines under its own 
brand, mostly in Asia and Europe. Since the 
Taiwanese weren't addicted to selling SUV- 
class computers, they could swoop in like 
Honda with smaller, more efficient models. 
They also knew how to design on the cheap 


after years of producing motherboards with 
excruciatingly tiny margins. 

In The Innovator's Dilemma, Clayton 
Christensen famously argued that true 
breakthroughs almost always come from 
upstarts, since profitable firms rarely want 
to upend their business models. ''Netbooks 
are a classic Christensenian disruptive inno¬ 
vation for the PC industry,” says Willy Shih, a 
Harvard Business School professor who has 
studied both Quanta's work on the One Lap¬ 
top per Child project and Asustek's devel¬ 
opment of the netbook. 

The Taiwanese firms, Shih argues, now 
have enormous clout in the PC industry. In 


the US, we regard branding and marketing- 
convincing people what to buy—as core busi¬ 
ness functions. What Asustek proved is that 
the companies with real leverage are the ones 
that actually make desirable products. The 
Taiwanese laptop builders possess the atom¬ 
hacking smarts that once defined America 
but which have atrophied here along with 
our industrial base. As far as laptop man¬ 
ufacturing goes, Taiwan essentially now 
owns the market; the devices aren't pro¬ 
duced in significant volumes anywhere else. 

If you had asked Taiwanese hardware 
CEOs a few years ago about their relation¬ 
ship with Dell, HP, and Apple, they'd have 


17.03 















told you that the American companies did 
the branding and sales while outsourcing 
their design and production to Taiwan. 
Today the view from Asia is increasingly 
the reverse. “When I talk to them now,” Shih 
laughs, “they say, *We outsource our brand¬ 
ing and sales to them/” 


“but what about Photoshop?” It’s the 
standard retort from those who dismiss 
netbooks as children’s toys. Sure, a dinky 
1.6-GHz chip and Linux are fine for email and 
silly things like YouTube. But what about 
when you need to do some real computing, 
like sophisticated photo editing? The cloud 
won’t help you there, kid. 

In the narrowest sense, this is true: A 
really powerful application like Adobe 
Photoshop demands a much faster proces¬ 
sor. But consider my experience: This spring, 
after my regular Windows XP laptop began 


crashing twice a day, I reformatted the hard 
drive. As I went about reinstalling my soft¬ 
ware, I couldn’t find my Photoshop disc. I 
forgot about it—until a week later, when I 
was blogging and needed to tweak a photo. 
Frustrated, I went online and discovered 
FotoFlexer, one of several free Web-based 
editing tools. I uploaded my picture, and 
in about one minute I’d cropped it, deep¬ 
ened the color saturation, and sharpened it. 

I haven’t used Photoshop since. 

Keep in mind that I like Photoshop. I’m 
not doing this to make any geeky ideological 
point about how bleeding-edge I am or how 
much I hate paying for boxed software. It’s 
simply that the hassle of finding my Photo¬ 
shop disc now exceeds the ease of using 
FotoFlexer. The code for working with the 
browser-based app is a mere 900 KB, and 
“to the average user, that comes down really 
fast,” as Sharam Shirazi, CEO of Arbor Labs, 
which created it, points out to me. 

My Photoshop experience is just one 


example of how the software industry is 
changing. It used to be that coders were 
forced to produce bloatware with end¬ 
less features because they had to guess 
what customers might want to do. But if 
you design a piece of software that lives 
in the cloud, you know what your custom¬ 
ers are doing—you can watch them in real 
time. Shirazi’s firm discovered that Foto¬ 
Flexer users rarely do fancy editing; the 
most frequently used features are tools 
for drawing text and scribbles on pictures. 
Or consider the Writely app, which even¬ 
tually became the word processor part of 
Google Docs: When Sam Shillace first put 
it online, he found to his surprise that what 
users wanted most was a way to let several 
people edit a document together. 

“It used to be, T’m buying a paint pro¬ 
gram, and I’ll get the one with 5,000 fea¬ 
tures. I don’t know what 2,000 of those 
features are, but I’ll get it just in case,’” 
Shillace says. “Today it’s just, 'Which one 
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is most easily available? Which one is ready 
online?' So applications are competing on 
merit; they're not competing on bulk.'' 


netbooks are so cheap, they're reshap¬ 
ing the fundamental economics of the PC 
business. Last October, British mobile-phone 
carrier Vodafone offered its customers a new 
deal: If they signed a two-year contract for 
high-speed wireless data, Vodafone would 
give them a Dell Mini 9 netbook. That isn't 
quite the same as getting a free computer; 
after all, Vodafone bills users $1,800 on that 
two-year contract, so it can afford to throw 
in the netbook. (In December, RadioShack 
offered a similar deal: a $99 Acer Aspire 


netbook for anyone who signed up for two 
years of AT&T's 3G service.) 

What these deals signal is that computers 
are developing the same economics as mobile 
phones. Hardware is becoming a commod¬ 
ity. It's difficult to charge for. What's really 
valuable—what people will pay through the 
nose for—is the ability to communicate. 

So netbooks have sent a sort of hot-cold 
shudder through the computer industry. 
Sure, it's great to have an exploding new 
product category. But this is a category in 
which it's incredibly hard to make a dime: At 
$300, a netbook sells for barely more than 
the sum of its parts—and sometimes less. 
"The profit margins on these things are non¬ 
existent," chuckles Paul Goldenberg, manag¬ 
ing director of Digital Gadgets, which created 
a line of netbooks under the Sylvania brand. 
"Everyone is saying 'We're losing money 
now, but we'll make it up on volume, right?'" 

Nearly every company in the PC industry 
has had its game plan uprooted by netbooks. 
Microsoft had intended to stop selling Win¬ 


dows XP this summer, driving customers to 
its more lucrative Vista operating system. 
But when Linux roared out of the gate on 
netbooks, Microsoft quickly backpedaled, 
extending XP for another two years—spe¬ 
cifically for netbooks. Most experts guess 
that Redmond can charge barely $15 for XP 
on a netbook, less than a quarter of what it 
previously sold for. (Microsoft corporate 
vice president Brad Brooks assures me the 
company is earning "good money" on the 
devices and plans to make sure its next OS, 
Windows 7, can run on netbooks—Vista per¬ 
forms poorly on them.) For its part, Intel is 
selling millions of its low-power Atom chips 
to netbook manufacturers. "We see this as 
our next billion-dollar market," says Anil 
Nanduri, Intel's technical marketing man¬ 


ager—except that the company makes only 
a fraction of the money on an Atom chip as 
on a more powerful Celeron or Pentium in 
a full-size laptop. 

The great terror in the PC industry is that 
it's created a $300 device so good, most peo¬ 
ple will simply no longer feel a need to shell 
out $1,000 for a portable computer. They 
pray that netbooks remain a "secondary 
buy"—the little mobile thingy you get after 
you already own a normal-size laptop. But 
it's also possible that the next time you're 
replacing an aging laptop, you'll walk into 
the store and wonder, "Why exactly am I 
paying so much for a machine that I use for 
nothing but email and the Web?" And Micro¬ 
soft and Intel and Dell and HP and Lenovo 
will die a little bit inside that day. 

The decision is probably out of American 
hands. Indeed, living in the US—where net- 
books are only just taking off—it can be hard 
to grasp just how popular the devices have 
become in Europe and Asia and the degree to 
which they're already altering the landscape. 


As Shih told me, "I was talking to the chair of 
one of the major Taiwanese notebook manu¬ 
facturers, and he said, 'This is where my next 
billion customers comes from.' And he was 
not referring to the US." He meant the BRIC 
countries—Brazil, Russia, India, China— 
where billions of very price-conscious cus¬ 
tomers have yet to buy their first computer. 
And the decisions they make—Windows 
or Linux? Microsoft wares or free cloud 
apps?—will have enormous influence on 
how computing evolves in the next few years. 

Netbooks could drive production of even 
crazily cheaper, lighter-weight computers. 
"If everything you're doing is online, then 
the netbook becomes a screen with a radio 
chip. So why do you need a motherboard?” 
OLPC designer Mary Lou Jepsen says. "Espe¬ 
cially if you want the batteries to last. 
Why not just make it a screen and a 
really cheap $2 to $5 radio chip?" 
The cloud is also probably going to 
get powerful in ways that now seem 
like fantasy. AMD is working on an 
experimental 3-D graphics server 
farm that would run high-end video- 
games, squirting a stream out to por¬ 
table devices so you could play even 
the most outrageously lush games without 
a fancy onboard processor. Patrick Moore- 
head, AMD's vice president of marketing, 
recalls that in 2007 gamers had to buy spe¬ 
cial powerful desktop machines loaded with 
RAM and $600 graphics cards to play Cry- 
sis', : "Now imagine you've got servers run¬ 
ning Crysis and streaming it to an iPhone 
or a netbook, sending just the vectors that 
let you navigate the game." 

Because this is the future of hardware. 
For a few users who need a high-perfor¬ 
mance device, PC makers will offer ever- 
more-blisteringly fast, water-cooled boxes 
with screens the size of your living room— 
at $2,000 a pop. For everyone else—lawyers 
looking for something to do on the train, 
women desperate for something that fits in 
their handbag—netbooks will dominate. It's 
the rise of the very small machines. HQ 
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Contributing editor clive Thompson 
(clive@clivethompson.net) wrote about 
open source hardware in issue 16.11. 


YOU CANT CHARGE MUCH FOR HARD¬ 
WARE ANYMORE. BUT PEOPLE WILL FORK 
OUT FOR THE ABILITY TO COMMUNICATE. 
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Indeed. When an alum affirms the value of his 
business school experience with the largest 
gift ever made to any business school, you can 
certainly start with “nice.” We thank David 
Booth, 71, for his generosity. The business school 
that’s a business force now has his name: the 
University of Chicago Booth School of Business. 
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BY FELIX SALMON 













it was hardly unthinkable that a math wizard 
like David X. Li might someday earn a Nobel Prize. 
After all, financialeconomists—even Wall Street 
quants—have received the Nobel in economics 
before, and Li’s work on measuring risk has had 
more impact, more quickly, than previous Nobel 
Prize-winning contributions to the field. Today, 


though, as dazed bankers, politicians, regulators, 
and investors survey the wreckage of the biggest 
financial meltdown since the Great Depression, Li 
is probably thankful he still has a job in finance at 
all. Not that his achievement should be dismissed. 
He took a notoriously tough nut—determining cor¬ 
relation, or how seemingly disparate events are 
related—and cracked it wide open with a simple 
and elegant mathematical formula, one that would 
become ubiquitous in finance worldwide. 

For five years, Li's formula, known as a Gauss¬ 
ian copula function, looked like an unambiguously 
positive breakthrough, a piece of financial tech¬ 
nology that allowed hugely complex risks to be 
modeled with more ease and accuracy than ever 
before. With his brilliant spark of mathematical 
legerdemain, Li made it possible for traders to sell 
vast quantities of new securities, expanding finan¬ 
cial markets to unimaginable levels. 

His method was adopted by everybody from 
bond investors and Wall Street banks to ratings 
agencies and regulators. And it became so deeply 
entrenched—and was making people so much 
money—that warnings about its limitations were 
largely ignored. 

Then the model fell apart. Cracks started appealing 
early on, when financial markets began behaving in 
ways that users of Li's formula hadn't expected. The 
cracks became full-fledged canyons in 2008—when 
ruptures in the financial system's foundation swal¬ 
lowed up trillions of dollars and put the survival 
of the global banking system in serious peril. 

David X. Li, it's safe to say, won't be getting that 
Nobel anytime soon. One result of the collapse has 
been the end of financial economics as something 
to be celebrated rather than feared. And Li's Gauss¬ 
ian copula formula will go down in history as instru¬ 
mental in causing the unfathomable losses that 
brought the world financial system to its knees. 
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ow could one formula pack 
such a devastating punch? The 
answer lies in the bond market, 
the multitrillion-dollar system 
that allows pension funds, insur¬ 
ance companies, and hedge funds 
to lend trillions of dollars to compa¬ 
nies, countries, and home buyers. 

A bond, of course, is just an IOU, a promise to pay back 
money with interest by certain dates. If a company—say, 
IBM—borrows money by issuing a bond, investors will 
look very closely over its accounts to make sure it has 
the wherewithal to repay them. The higher the 
perceived risk—and there's always some risk— 
the higher the interest rate the bond must carry. 

Bond investors are very comfortable with 
the concept of probability. If there's a 1 percent 
chance of default but they get an extra two per¬ 
centage points in interest, they're ahead of the 
game overall—like a casino, which is happy to 
lose big sums every so often in return for prof¬ 
its most of the time. 

Bond investors also invest in pools of hundreds 
or even thousands of mortgages. The potential 
sums involved are staggering: Americans now 
owe more than $11 trillion on their homes. But 
mortgage pools are messier than most bonds. 

There's no guaranteed interest rate, since the 
amount of money homeowners collectively pay 
back every month is a function of how many have refi¬ 
nanced and how many have defaulted. There's certainly no 
fixed maturity date: Money shows up in irregular chunks 
as people pay down their mortgages at unpredictable 
times—for instance, when they decide to sell their house. 
And most problematic, there's no easy way to assign a 
single probability to the chance of default. 

Wall Street solved many of these problems through a 
process called tranching, which divides a pool and allows 
for the creation of safe bonds with a risk-free triple-A 
credit rating. Investors in the first tranche, or slice, are 
first in line to be paid off. Those next in line might get only 
a double-A credit rating on their tranche of bonds but will 
be able to charge a higher interest rate for bearing the 
slightly higher chance of default. And so on. 

The reason that ratings agencies and investors felt so 
safe with the triple-A tranches was that they believed 
there was no way hundreds of homeowners would all 
default on their loans at the same time. One person 
might lose his job, another might fall ill. But those are 
individual calamities that don't affect the mortgage 
pool much as a whole: Everybody else is still making 
their payments on time. 

But not all calamities are individual, and tranching 
still hadn't solved all the problems of mortgage-pool 


risk. Some things, like falling house prices, affect a large number 
of people at once. If home values in your neighborhood decline 
and you lose some of your equity, there's a good chance your 
neighbors will lose theirs as well. If, as a result, you default on 
your mortgage, there's a higher probability they will default, 
too. That's called correlation—the degree to which one variable 
moves in line with another—and measuring it is an important 
part of determining how risky mortgage bonds are. 

Investors like risk, as long as they can price it. What they hate 
is uncertainty—not knowing how big the risk is. As a result, bond 
investors and mortgage lenders desperately want to be able to 
measure, model, and price correlation. Before quantitative mod¬ 
els came along, the only time 
investors were comfortable 
putting their money in mort¬ 
gage pools was when there was 
no risk whatsoever—in other 
words, when the bonds were 
guaranteed implicitly by the 
federal government through 
Fannie Mae or Freddie Mac. 

Yet during the '90s, as global 
markets expanded, there were 
trillions of new dollars waiting 
to be put to use lending to bor¬ 
rowers around the world—not 
just mortgage seekers but also 
corporations and car buyers 
and anybody running a balance 
on their credit card—if only investors could put a number on the 
correlations between them. The problem is excruciatingly hard, 
especially when you're talking about thousands of moving parts. 
Whoever solved it would earn the eternal gratitude of Wall Street 
and quite possibly the attention of the Nobel committee as well. 

To understand the mathematics of correlation better, consider 
something simple, like a kid in an elementary school: Let's call her 
Alice. The probability that her parents will get divorced this year is 
about 5 percent, the risk of her getting head lice is about 5 percent, 
the chance of her seeing a teacher slip on a banana peel is about 
5 percent, and the likelihood of her winning the class spelling bee 
is about 5 percent. If investors were trading securities based on 
the chances of those things happening only to Alice, they would 
all trade at more or less the same price. 

But something important happens when we start looking at 
two kids rather than one—not just Alice but also the girl she sits 
next to, Britney. If Britney's parents get divorced, what are the 
chances that Alice's parents will get divorced, too? Still about 
5 percent: The correlation there is close to zero. But if Britney gets 
head lice, the chance that Alice will get head lice is much higher, 
about 50 percent—which means the correlation is probably up 
in the 0.5 range. If Britney sees a teacher slip on a banana peel, 
what is the chance that Alice will see it, too? Very high indeed, 
since they sit next to each other: It could be as much as 95 per¬ 
cent, which means the correlation is close to 1. And if Britney 
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HERE’S WHAT 
KILLED YOUR 401(k) 

This is David X. Li’s Gaussian 
copula function as first published 
in 2000. Investors exploited it as 
a quick—and fatally flawed—way 
to assess risk. A shorter version 
appears on our cover, -f.s. 


Probability 

Specifically, this is a joint 
default probability—the 
likelihood that any two 
members of the pool (A 
and B) will both default. It’s 
what investors are looking 
for, and the rest of the for¬ 
mula provides the answer. 


Survival times 

The amount of time 
between now and when A 
and B can be expected to 
default. Li took the idea from 
a concept in actuarial science 
that charts what happens 
to someone’s life expectancy 
when their spouse dies. 


wins the class spelling bee, the chance of Alice winning it is zero, 
which means the correlation is negative: -1. 

If investors were trading securities based on the chances of these 
things happening to both Alice and Britney, the prices would be all 
over the place, because the correlations vary so much. 

But it's a very inexact science. Just measuring those initial 5 per¬ 
cent probabilities involves collecting lots of disparate data points and 
subjecting them to all manner of statistical and error analysis. Trying 
to assess the conditional probabilities—the chance that Alice will get 
head lice if Britney gets head lice—is an order of magnitude harder, 
since those data points are much rarer. As a result of the scarcity 
of historical data, the errors there are likely to be much greater. 

In the world of mortgages, it's harder still. What is the chance 
that any given home will decline in value? You can look at the past 
history of housing prices to give you an idea, but surely the nation's 
macroeconomic situation also plays an important role. And 
what is the chance that if a home in one 
state falls in value, a similar home in 
another state will fall in value as well? 


nter li, a star mathematician who 
grew up in rural China in the 1960s. He 
excelled in school and eventually got a 
master's degree in economics from Nan- 
kai University before leaving the country 
to get an MBA from Laval University in 
Quebec. That was followed by two more 
degrees: a master's in actuarial science and a PhD in statistics, 
both from Ontario's University of Waterloo. In 1997 he landed at 
Canadian Imperial Bank of Commerce, where his financial career 
began in earnest; he later moved to Barclays Capital and by 2004 
was charged with rebuilding its quantitative analytics team. 

Li's trajectory is typical of the quant era, which began in the mid- 
1980s. Academia could never compete with the enormous sala¬ 
ries that banks and hedge funds were offering. At the same time, 



legions of math and physics PhDs were required to create, price, and 
arbitrage Wall Street's ever more complex investment structures. 

In 2000, while working at JPMorgan Chase, Li published a paper 
in The Journal of Fixed Income titled “On Default Correlation: A Cop¬ 
ula Function Approach." (In statistics, a copula is used to couple the 
behavior of two or more variables.) Using some relatively simple 
math—by Wall Street standards, anyway—Li came up with an inge¬ 
nious way to model default correlation without even looking at his¬ 
torical default data. Instead, he used market data about the prices 
of instruments known as credit default swaps. 

If you're an investor, you have a choice these days: You can either 
lend directly to borrowers or sell investors credit default swaps, 
insurance against those same borrowers defaulting. Either way, 
you get a regular income stream—interest payments or insurance 
payments—and either way, if the borrower defaults, you lose a lot 
of money. The returns on both strategies are nearly identical, but 
because an unlimited number of credit default swaps can be sold 
against each borrower, the supply of swaps isn't constrained the 
way the supply of bonds is, so the CDS market managed to grow 
extremely rapidly. Though credit default swaps were relatively new 
when Li's paper came out, they soon became a bigger and more liq¬ 
uid market than the bonds on which they were based. 

When the price of a credit default swap goes up, that indicates that 
default risk has risen. Li's breakthrough was that instead of waiting 
to assemble enough historical data about actual defaults, which are 
rare in the real world, he used historical prices from the CDS market. 
It's hard to build a historical model to predict Alice's or Britney's 
behavior, but anybody could see whether the price of credit default 
swaps on Britney tended to move in the same direction as that on 
Alice. If it did, then there was a strong correlation between Alice's 
and Britney's default risks, as priced by the market. Li wrote a model 
that used price rather than real-world default data as a shortcut 
(making an implicit assumption that financial markets in general, 
and CDS markets in particular, can price default risk correctly). 

It was a brilliant simplification of an intractable problem. And 
Li didn't just radically dumb down the difficulty of working out 
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correlations; he decided not to even bother trying to map and 
calculate all the nearly infinite relationships between the vari¬ 
ous loans that made up a pool. What happens when the number 


“People got excited by the formula’s elegance, 
but the thing never worked, anything that 

RELIES ON CORRELATION IS CHARLATANISM. 


of pool members increases or when you mix negative correlations 
with positive ones? Never mind all that, he said. The only thing 
that matters is the final correlation number—one clean, simple, 
all-sufficient figure that sums up everything. 

The effect on the securitization market was electric. Armed with 
Li’s formula, Wall Street’s quants saw a new world of possibili¬ 
ties. And the first thing they did was start creating a huge num¬ 
ber of brand-new triple-A securities. Using Li’s copula approach 
meant that ratings agencies like Moody’s—or anybody want¬ 
ing to model the risk of a tranche—no longer needed to 
puzzle over the underlying securities. All they needed 
was that correlation number, and out would come a 
rating telling them how safe or risky the tranche was. 

As a result, just about anything could be bundled and 
turned into a triple-A bond—corporate bonds, bank loans, 
mortgage-backed securities, whatever you liked. The con¬ 
sequent pools were often known as collateralized debt 
obligations, or CDOs. You could tranche that pool and 
create a triple-A security even if none of the components 
were themselves triple-A. You could even take lower-rated 
tranches of other CDOs, put them in a pool, and tranche 
them—an instrument known as a CDO-squared, which at that 
point was so far removed from any actual underlying bond or loan 
or mortgage that no one really had a clue what it included. But it 
didn’t matter. All you needed was Li’s copula function. 


The CDS and CDO markets grew together, feeding on each 
other. At the end of 2001, there was $920 billion in credit default 
swaps outstanding. By the end of 2007, that number had sky¬ 
rocketed to more than $62 trillion. The 
CDO market, which stood at $275 billion 
in 2000, grew to $4.7 trillion by 2006. 

At the heart of it all was Li’s formula. 
When you talk to market participants, they 
use words like beautiful , simple, and, most 
commonly, tractable. It could be applied 
anywhere, for anything, and was quickly 
adopted not only by banks packaging new bonds but also by traders 
and hedge funds dreaming up complex trades between those bonds. 

“The corporate CDO world relied almost exclusively on this 
copula-based correlation model,” says Darrell Duffie, a Stanford 
University finance professor who served on Moody’s Academic 
Advisory Research Committee. The Gaussian copula soon became 
such a universally accepted part of the world’s financial vocabulary 
that brokers started quoting prices for bond tranches based on their 
correlations. “Correlation trading has spread through the psyche of 
the financial markets like a highly infec¬ 
tious thought virus,” wrote derivatives 
guru Janet Tavakoli in 2006. 


HE DAMAGE WAS FORESEEABLE and, in 

fact, foreseen. In 1998, before Li had 
even invented his copula function, 
Paul Wilmott wrote that “the corre¬ 
lations between financial quantities 
are notoriously unstable.” Wilmott, a 
quantitative-finance consultant and lec¬ 
turer, argued that no theory should be built on such unpredictable 
parameters. And he wasn’t alone. During the boom years, every¬ 
body could reel off reasons why the Gaussian copula function 
wasn’t perfect. Li’s approach made no I continued on page 112 
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Equality Copula Distribution Gamma 

A dangerously precise con- This couples (hence the functions The all-powerful correlation 

cept, since it leaves no room Latinate term copula) the The probabilities of how long parameter, which reduces 

for error. Clean equations individual probabilities A and B are likely to survive. correlation to a single con- 

help both quants and their associated with A and B Since these are not certainties, stant—something that should 

managers forget that the real to come up with a single they can be dangerous: Small be highly improbable, if not 

world contains a surprising number. Errors here massively miscalculations may leave impossible. This is the magic 

amount of uncertainty, fuzzi- increase the risk of the whole you facing much more risk number that made Li’s copula 

ness, and precariousness. equation blowing up. than the formula indicates. function irresistible. 
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of March 29,1933, dozens of reporters filed 
into the Oval Office for a press conference 
with the new president. Franklin Roosevelt 
had taken office earlier that month amid 
the greatest economic crisis the US had 
seen: 5,700 banks had failed, 25 percent of 
the country was unemployed, and more 
than half of all mortgages were in default. 



/Hope for a recovery was dim; the public had lost faith in the entire 
/financial system. The number of American investors had exploded, 
^frorn a few hundred thousand before 1916 to more than 16 million. 
;Yet few of them understood the investments they held, many of 
;which had proven to be junk. Supposedly sound companies were 
;exposed as pyramid schemes. Of the $50 billion in securities sold 
in the previous decade, half had become worthless. 

And yet, as reporters huddled around his desk, Roosevelt sounded 
confident. "I have something on the Securities Bill today," he 
announced. That day, members of his brain trust were on Capitol 
Hill, submitting a plan that would spark the creation of the Securities 
and Exchange Commission. One overriding concept lay at the center 
of the legislation: transparency. Louis Brandeis, before becoming a 
Supreme Court justice, had written an expose of the financial sys¬ 
tem for Hai-per's Weekly, and one passage in particular had lodged 
in Roosevelt's brain: "Sunlight is said to be the best of disinfectants. 
Electric lights the most efficient policeman." The proposed bill would 
require, for the first time, companies to file detailed accounts of their 
financial health and activity, and bankers would have to report their 
fees and commissions. As Roosevelt explained it to the reporters 
around him, the bill "applies the new doctrine of caveat vendor in 
place of the old doctrine of caveat emptor. In other words, 'Let the 
seller beware as well as the buyer.' In other words, there is a defi¬ 
nite, positive burden on the seller for the first time to tell the truth." 

Now, here we are again, 76 years later, facing another crisis of 
trust that threatens the entire financial system. This time, the issue 
is no longer a lack of transparency. Since the 1933 Securities Bill, 
corporate America has been required to disclose a deluge of infor¬ 
mation in a multitude of ways—10-Ks and 10-Qs, earnings calls and 



Sarbanes-Oxley-mandated 404s. Between 1996 and 
2005 alone, the federal government issued more 
than 30 major rules requiring new financial disclo¬ 
sure protocols, and the data has piled up. The SEC's 
public document database, Edgar, now catalogs 200 
gigabytes of filings each year—roughly 15 million 
pages of text—up from 35 gigabytes a decade ago. 

But the volume of data obscures more than it 
reveals; financial reporting has become so trans¬ 
parent as to be invisible. Answering what should 
be simple questions—how secure is my cash 
account? How much of my bank's capital is tied 
up in risky debt obligations?—often seems to 
require a legal degree, as well as countless hours 
to dig through thousands of pages of documents. Undoubtedly, 
the warning signs of our current crisis—and the next one!— 
lie somewhere in all those filings, but good luck finding them. 

Even the regulators can't keep up. A Senate study in 2002 
found that the SEC had managed to fully review just 16 percent 
of the nearly 15,000 annual reports that companies submitted 
in the previous fiscal year; the recently disgraced Enron hadn't 
been reviewed in a decade. We shouldn't be surprised. While the 
SEC is staffed by a relatively small group of poorly compensated 
financial cops, Wall Street bankers get paid millions to create 
new and ever more complicated investment products. By the time 
regulators get a handle on one investment class, a slew of new 
ones have been created. "This is a cycle that goes on and on—and 
will continue to get repeated," says Peter Wysocki, a professor at 
the MIT Sloan School of Management. "You can't just make new 


TRANSPARENCY NOW! 



A WIRED 
MANIFESTO 


Set the 
data free 

Today, public companies 
and financial institutions dis¬ 
close their activities in end¬ 
less documents stuffed with 
figures and stats. Instead, 
they should be forced to file 
using universal tags that make 
the data easy to explore. 


Empower all 
investors 

Once every company’s data 
carries identical tags, anyone 
can manipulate the numbers 
to compare performance. 
And they can see details of 
every financial instrument— 
not just balance sheets and 
income statements. 


Create an army of 
citizen-regulators 

By giving everyone access 
to every piece of data—and 
making it easy to crunch—we 
can crowdsource regulation, 
creating a self-correcting 
financial system and unlock¬ 
ing new ways of measuring 
the market’s health. 
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Philip Moyer, ceo of regulations about the next innovation 

Edgar Online, says data is . . , . 

the key to spotting crises in financial misreportmg.” 

That’s why it’s not enough to simply 
give the SEC—or any of its sister regu¬ 
lators—more authority; we need to rethink our entire philosophy of 
regulation. Instead of assigning oversight responsibility to a finite 
group of bureaucrats, we should enable every investor to act as a 
citizen-regulator. We should tap into the massive 
parallel processing power of people around the 
world by giving everyone the tools to track, ana¬ 
lyze, and publicize financial machinations. The 
result would be a wave of decentralized innova¬ 
tion that can keep pace with Wall Street and allow 
the market to regulate itself—naturally punishing 
companies and investments that don't measure 
up—more efficiently than the regulators ever could. 

The revolution will be powered by data, which 
should be unshackled from the pages of regulatory 
filings and made more flexible and useful. We must 
require public companies and all financial firms to 
report more granular data online—and in real time, not just quar¬ 
terly—uniformly tagged and exportable into any spreadsheet, data¬ 
base, widget, or Web page. The era of sunlight has to give way to 
the era of pixelization; only when we give everyone the tools to see 
each point of data will the picture become clear. Just as epidemi¬ 
ologists crunch massive data sets to predict disease outbreaks, so 
will investors parse the trove of publicly available financial infor¬ 


mation to foresee the next economic disasters and opportunities. 

The time to act is now. An exhaustive study by the Transparency 
Policy Project at Harvard University's John F. Kennedy School of 
Government—analyzing disclosure rules for everything from 
restaurant cleanliness to SUV rollover risk—found that there's a 
very brief window after any calamity for government to institute 
changes. (Wait too long and the special interests start regaining 
their confidence and pushing back.) In the 
financial world, the old order is still try¬ 
ing to find its new shape. So the window 
is, briefly, cracked. Caveat vendor. 



hilip moyer, ceo of Edgar Online, walks 
into his conference room in midtown 
Manhattan a half hour late, clutching 
an inch-thick stack of copy paper. He's 
a broad-shouldered guy with dark brown 
hair pushed back from his forehead, 
as if a fan is constantly blowing directly 
onto his face. He slams the paper down theatrically: “One reason 
I'm a little bit delayed is that I started printing out a Bear Stearns 
free writing prospectus," he says. “The assets cover 462 pages. 
I got about 70 pages through." 

Every bank that issues mortgage-backed securities—pools 
of home loans packaged together and sold as a single entity—is 
required to file a free writing prospectus, which lists every individual 
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mortgage in each pool. An FWP contains endless columns of pure data, 
most of which don't even track from page to page. And each FWP is dif¬ 
ferent: The banks have no uniform information that they're required to 
present in their filing. Even when they do report the same data, they do 
so using entirely different language. And yet somewhere among all this 
impenetrable code lie the bugs that destroyed the American economy. 

Moyer discovered this in the spring of2007, when two hedge fund 
managers independently asked for his help in making sense of some 
major banks' FWPs. Poring through all that paperwork by hand would 
take countless hours, and they wanted Moyer to extract and pack¬ 
age the data in a way they could easily under¬ 
stand. Moyer, a former Microsoft executive, 
assigned four engineers to categorize and 
standardize the FWPs' contents—creating 
a Rosetta stone that could translate the 600 
unique, inconsistent fields into 100 uniform 
categories. Three months later, he started 
delivering spreadsheets that clearly spelled 
out the risks in each of the pools, giving the financiers the ability to 
evaluate every aspect of the loans: location, proof of income, interest 
rate, appraisal value, and so on. They could drill down and compare 
the FWPs in a way that would have been nearly impossible before. 
And what they saw was a nationwide crisis in the making—as adjust¬ 
able-rate mortgage rates ballooned, countless home-owners would 
default on their loans, rending the securities built on them worthless. 


Of course, the hedge-funders didn't publicize their findings; they 
were seeking an informational edge. But imagine if everyone had 
access to the same data-crunching tools: Risky mortgage-backed 
securities would have been exposed, and banks, anxious to protect 
their reputations, would have stopped offering them. With com¬ 
plete information—including much more frequent posting of loan 
status—the market would likely have self-regulated as risk-fearing 
investors fled from companies holding or issuing the risky securities. 

That's the kind of scenario that has kept Charlie Hoffman moti¬ 
vated for the past decade. A 50-year-old accountant from Tacoma, 


Tracking Wall Street's complex schemes m 
be hard for regulators, but with access to 

DATA AND THE RIGHT SOFTWARE, It's A SNAP. 


Washington, Hoffman is the originator of XBRL, a set of tags that 
standardizes financial information. Hoffman stumbled on the idea 
while trying to figure out a way to automate the tedious auditing 
process. (“Basically, I'm lazy," he says.) But while Moyer's team was 
forced to create complicated algorithms to codify kludgy financial 
documents after they were filed, Hoffman is agitating for companies 
to file their data in a standardized format from the very start. Today, 
nearly 50 companies report their information in XBRL to the SEC, but 
Hoffman says the protocol's real power will be realized only when 
every company starts using it—to keep track of their own operations 
as well as to report their numbers to investors and regulators. If all 
businesses are required to tag their every move, from each iPhone 
sold by Apple to every interest payment made by Exxon, they won't 
be able to engage in the kind of balance-sheet chicanery that kept 
Enron's investors in the dark. “Financial report¬ 
ing should work the way that an iPod works," Hoff¬ 
man says. “It should just be elegant and simple." 

A few years ago, when banking regulators started 
requiring filings in XBRL from its member banks, 
it found that the time it took auditors to review a 
bank's quarterly financial information dropped 
from about 70 days to two. More regulators are 
catching on: Last December, the SEC announced that by June, every 
company with a market capitalization over $5 billion will be required 
to submit all filings using the format. And all publicly traded com¬ 
panies and mutual funds must follow suit by 2011. The result, Hoff¬ 
man says, is that every investor will soon have the same ability as 
Moyer's hedge fund managers to export, manipulate, and mash up 
financial data. “Look how blogs changed news reporting," he says. 
“Anybody is a reporter. With XBRL, anyone can be an analyst." 

But the government is just playing footsie with the kind of reform 
that's needed. If future financial crises are to be avoided, XBRL 
shouldn't be limited to public companies. It should become the lingua 
franca of every investment bank, hedge fund, pension fund, insurance 
company, and endowment fund. Today these groups contribute to 
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a multitrillion-dollar shadow banking system of lightly (or not-at- 
all) regulated financial instruments that move markets and tend to 
bring outsize riches—until they blow up. Take collateralized debt 
obligations. These are mortgage-backed securities blended with 
other assets—say, auto loans or credit card debt—into one asset- 
backed pie, sliced up according to risk and sold as an investment. It 
is impossible to track any one loan in a CDO; when it is combined and 
divided with other loans, it loses its independent identity. When the 
ratings agencies tried to determine default risks for CDOs, all they 
saw were vaguely defined pools of assets. They had little idea what 
was in them, and their models—like David X. Li’s ubiquitous copula 
function (see page 74)—would prove inadequate at evaluating them. 

But if those mortgages and loans carried XBRL tags, and every¬ 
body who touched them along the way was required to use those 
tags as well, anyone would have been able to track their circuitous 
route through the financial industry and judge each CDO based on 
its actual content. They could have seen which loans were in default 
and which weren't, which CDO was overweight on Las Vegas real 
estate and which was in the relatively safe Louisville market. An 
amateur risk assessor could have separated the junk assets from 
those worth keeping and either bet against the companies hold¬ 
ing the garbage, blogged about it, alerted the Feds—or all of the 
above. (The very act of disclosure may compel companies to behave 
better in the first place: When Los Angeles started requiring res¬ 
taurants to post their hygiene grades in their windows, average 
cleanliness increased by 5 percent and revenues by 3 percent.) 


Tracking Wall Street's complex inventions may be difficult for 
regulators, but it's a snap given the right software. "I did a lot 
of work in clinical trials information when I was at Microsoft," 
says Moyer, who is a big believer in XBRL. "And if you look at 
the numbers that are involved in genom¬ 
ics, proteomics, and cell-level sequencing, 
those problems dwarf what we're dealing 
with here. It's a simple computer problem." 






hen data is kept under lock and key, as 
mysterious as a temple secret, only the 
priests can read and interpret it. But place 
it in the public domain and suddenly it 
takes on new life. People start playing 
with the information, reaching strange 
new conclusions or raising questions that 
no one else would think to ask. It is impossible to predict who 
will become obsessed with the data or why—but someone will. 

Last fall, Kevin Bartz was seeking information about the mort¬ 
gage business. Bartz, a PhD student in statistics at Harvard who 
had worked for Google, Microsoft, and Yahoo, was earning extra 
money doing consulting work for a mortgage broker in Pasadena, 
California. The company wanted to pool some of its mortgages and 
find buyers for the debt. But selling the securities required being 
able to explain how these assets had performed in the past. Bartz 
found that most of the information he | continued on page 113 




NUMBERS 
DON’T LIE 
Dan diBartolomeo, 
head of a Boston 
financial analysis firm, 
spotted Bernard 
Madoff’s $50 billion 
scam. Here’s what he 
sees coming next.-D.R. 


In 1999, you were hired 
by a money manager to 
reverse-engineer Mad¬ 
off’s investment strategy. 
When did you realize 
something was amiss? All 
we had were the monthly 
returns that Madoff 
reported to investors. We 
spent a couple of hours 
on mathematical analy¬ 
sis, playing around with 
regressions and spread¬ 
sheets, and concluded 
that the results couldn’t 
have come from the strat¬ 
egy he described. 

Did you immediately 
think fraud? It was possi¬ 
ble that he was using 
some other strategy he 
wasn’t disclosing. But to 
get returns like that, he 
would have needed to be 
three or four times more 
skillful than the next-best 
manager. He also could 
have been using a strat¬ 
egy that gave him an ille¬ 
gal edge. That would have 
accounted for the returns 
being high, but not steady. 
The third possibility was 
that the numbers were 
just made up. And that’s 
what I reported. 

Do you think your degree 
in applied physics means 
you look at the market 
differently? One of the 
things you learn in engi¬ 
neering is to be rigorous. 

If you build a bridge that 
falls down on a windy day, 
there’s going to be hell 
to pay. Financial markets 
are not like that; they 
are very noisy. It’s hard 
to tell who’s skillful and 
who’s just lucky. And a 
lot of analyses are done 


in extremely haphazard, 
primitive ways, but the 
investing public doesn’t 
know any better. 

Did your formulas pre¬ 
dict last year’s market 
collapse? We weren’t 
surprised. Back in 1998, 
we looked at how ratings 
agencies were handling 
collateralized loan securi¬ 
ties. They did a crap job. 
The math of this stuff is 
complex, and they took 
a lot of shortcuts in an 
effort to make it more 
understandable. 

Have you spotted any 
problems elsewhere? 
Today, a lot of pension 
funds have lost a lot of 
money. Actuaries evalu¬ 
ate them by taking future 
payouts—the money 
that will actually go to 
retirees—and discounting 
them by a single interest 
rate. It doesn’t matter 
if they have to pay the 
money out in three weeks 
or 30 years. But if you 
look at financial markets, 
the interest rate you get 
on a three-month CD is 
different from what you 
get on a 30-year bond. 

It leads pension funds to 
take on more risk than 
they can afford. 

So could better math 
have prevented the 
market crisis? People 
are investing in complex 
securities they don’t 
understand. The big fail¬ 
ures aren’t data failures; 
they aren’t issues of “We 
don’t know.” They’re 
issues of “We don’t want 
to make the effort to be 
rigorous.” 










































PORTRAIT BY LIONEL DELUY 


ER TURN INTO A MOVIE. EVERYONE SAID SO. THEN 


ZACK SNYPE& 


CAME ALONG. 






































ome of the most important scenes in 
the seminal comic book Watchmen 
take place in the secret basement head¬ 
quarters of a washed-up ex-superhero 
called Nite Owl. It's a damp, vaulted 
space packed with avian-themed cos¬ 
tumes and machine tools, a boys'-own- 
adventure clubhouse. At its center is the 
Owlship—a UFO-looking aircraft with 
two round windows that look like big 
shiny eyes. *1 And here, on a Vancouver 
soundstage, Nite Owl's legendary lair has 
been brought to real life. The Owlship is 
the size of an Escalade, and I'm stand¬ 
ing inside. I'll admit it: I'm surprised. 





























changes to Watchmen, changes that will 
enhance its appeal to the masses, seem cer¬ 
tain to alienate the very people who loved it 
in the first place. 

That's no knock on Snyder. Geeks trust 
him. Before Watchmen , the 42-year-old 
filmed the runaway hit 300 in just 61 days, 
with a $60 million budget, a giant green- 
screen, and a knack for hyperkinetic action 
scenes. His keen treatment of Frank Miller's 
sepia-tinged, ultraviolent graphic novel 
about the ancient Battle of Thermopylae won 
over the nerd fan base and did big numbers 
at the box office, solidifying the newbie direc¬ 
tor's reputation as a guy who could make a 
splashy, mainstream hit while remaining 
true to the source material. 

So you'd think Watchmen would be a snap: 
shoot, rinse, repeat, right? Wrong. To its 
many devotees, Watchmen is untouchable, 
unimprovable, sacrosanct. “The literati 
were less hard on the Coen brothers for 
changes they made to No Country for Old 
Men than the geeks will be on me for changes 
I make to Watchmen ," Snyder says. “There 
are no more fierce fans than geekdom.'' In 
other words, when the movie hits theaters 
March 6, even a couple of cannons tucked 
into the Owlship will be noted and poten¬ 
tially deemed unwelcome. 

a friend lent me the Watchmen comic 
in college, a couple of issues at a time, each 
in its own Mylar slipcover backed with acid- 
free cardboard. I was already a fan of Alan 
Moore, and this was his magnum opus. After 
a lifelong diet of stories about garishly clad 
people with powers and abilities far beyond 
those of mortal men, reading Watchmen 
changed the way I thought about comics. It 
was like a bar mitzvah—all my childhood sto¬ 
ries acquired new significance and texture. It 
has been 20 years, and I've never read comics 
the same way since. None of us have. 

For the uninitiated, here's a primer: It's the 
mid-1980s, and superheroes are real but have 
been outlawed since 1977. One of the last cos¬ 
tumed adventurers, Rorschach, investigates 
the murder of another, the Comedian. The 
killing turns out to be part of an elaborate 
conspiracy that spans more than 50 years 
of alternate history originally told over 12 
issues. Visual themes—primarily a dooms¬ 
day clock face ticking closer and closer to 
midnight—recur in unlikely places (a blood- 
spattered happy face, a radar screen, the sur¬ 
face of Mars). The characters are all perfect 


I expected a set that was all facades, no guts. 
Instead, I'm fiddling with the flame-thrower 
button on the control panel, admiring the 
built-in coffeemaker, and checking out a 
picture of “vintage" superheroes taped 
onto the bulkhead. It's a comic book come 
to life, and it's perfect. 

And Zack Snyder knows it. The director 
has been working away on his long-awaited 
big-screen adaptation of Watchmen for sev¬ 
eral months, and now, on a winter afternoon 
with just a few more days left of principal 
photography, he revels in the results. “That's 
not cool? That's coo/," he says, beaming at 
the Owlship like a teenager with his first car. 
“I might not have done anything else cool on 
the movie, but this is cool." 

Snyder then points out two massive chain 
guns mounted in the floor. “When they fire, 
these parts here," he says, indicating two 
little trapdoors, “open up to catch the shells. 
Krak-krak-krak-krak !" 

Wait a minute. Not to go all Comic Book 
Guy here, but... chain guns? The Owlship 


doesn't have chain guns . 

Or rather: When legendary comics writer 
Alan Moore and artist Dave Gibbons created 
Watchmen in 1986, the Owlship didn't have 
chain guns. Which means Snyder's version, 
while inarguably cool, is also very risky. 
Adapting a cult comic into a Hollywood 
blockbuster is fraught with danger, espe¬ 
cially when it's the only superhero comic 
book ever to win a Hugo Award or land on 
Time’s list of the top 100 novels. Even slight 







archetypes of superheroes, icons that reso¬ 
nate with longtime comic book readers, and 
the story refracts the conventions and his¬ 
tory of the entire genre. 

Also, it's really, really dark. Dogs eat chil¬ 
dren, a pregnant woman gets shot, and good 
guys get creamed. As source material for 
a big Hollywood blockbuster, Watchmen 
is non-obvious. 

Even Moore warned filmmakers against 
trying to adapt it. (Previous attempts to 
make movies out of his work, such as V for 
Vendetta and The League of Extraordinary 
Gentlemen , have been commercial and criti¬ 
cal failures.) "With a movie, you are being 
dragged through the scenario at a relent¬ 
less 24 frames per second. With a 
comic book you can dart your eyes 
back to a previous panel, or you 
can flip back a couple of pages,” 
says Moore, who along with art¬ 
ist Dave Gibbons packed Watch¬ 
men’s panels with visual puns, 
puzzles, and a ferocious command 
of fiction. "Even the best director 
could not possibly get that amount 
of information into a few frames 
of a movie." Much of what makes 
Watchmen so powerful is that the 
material is so perfectly matched 
with the comic book form. 

To further complicate matters, 
Watchmen also features a universe 
of far-flung locales—from New York 
City to Saigon to Norad to Mars. The sprawl¬ 
ing narrative is dense with references, back- 
stories, and flashbacks. (There's even a comic 
within the comic—about pirates.) And one 
of the main characters, the omnipotent Dr. 
Manhattan, is bald, naked, and bright blue. 
(His quantum-mechanical powers let him see 
all of time and space as frozen instants that 
he can inhabit in any order. You know—the 
way you read a comic book.) 

No wonder, then, that the 
basic task of adaptation was 
troubled from the start. “You 
can make a movie with the 
plot of Watchmen, but it won't 
be Watchmen,” says comics 
critic Douglas Wolk. “You can 
kind of imitate it, in the same 
way you can kind of imitate 
the way Frank Miller drew the 
comic book 300. But Watch¬ 
men wants to be a comic.'' 

Hollywood begs to differ. 


After a decade of tentpole superhero mov¬ 
ies, studios now take it for granted that 
comic books can deliver at the box office. 
Even The Dark Knight, a largely kid-proof, 
two-and-a-half-hour noir epic, grossed half 
a billion dollars in the US. 

But The Dark Knight isn't Watchmen. 
"Batman is this character, and you can pull 
elements from one story or another,'' Gib¬ 
bons says. “Watchmen is self-contained.'' 
In theory, there ought to be a way to adapt 
Watchmen, but as a work, it just feels fin¬ 
ished. Many of us whose neural maps were 
redrawn when we first read the comic can be 
excused for thinking that any attempt to make 
it into a movie would be doomed. Doomed! 



and indeed, Watchmen has spent 20 
years in Hollywood development hell. 
Legions of A-list filmmakers have failed 
to make it work. Let's start with Sam Hamm, 
who cowrote the script for Tim Burton's 
Batman. He took a crack in the late '80s and 
rendered the plot unrecognizable. Around 
the same time, Brazil director Terry Gilliam 
considered the project; Moore told him not 
to do it. Producer Joel Silver, 
who had made a lot of rock- 
'em, sock-'em 1980s action 
pics and later the Matrix 
trilogy, also toyed with the 
idea, even envisioning a blue- 
tinted Arnold Schwarzeneg¬ 
ger as Dr. Manhattan. 

In 1994, producer Lawrence 
Gordon broke ties with 20th 
Century Fox and took the 
rights to Watchmen with him 
(or so he thought; more on 
that later). The project stalled 


Sacred Text 

Famous fans weigh 
in on the adaptation. 


John Hodgman 

Author, More Informa¬ 
tion Than You Require 

The movie can be 
good as long as it 
appreciates that 
it has no reason to 
exist. And yet I think 
Watchmen deserves 
an homage, and I’m 
hopeful because Zack 
Snyder is making it.” 




until 2000, when screenwriter David Hay- 
ter—fresh from penning the first X-Men 
movie—pitched his own adaptation, hop¬ 
ing to make it his directorial debut. "Then 
began a five-year process of each successive 
studio we went to taking the deal, because 
they knew it was valuable, and then trying 
to change the movie,'' he recalls. Paramount 
finally came on board, and Hayter stepped 
aside as director. Darren Aronofsky was 










SNYDER'S TAKE ON NITE OWL STILL HAS THE 
OWLSHIP-AND THE FLOOK OF NEUROSES. 


attached, then passed to make The Foun¬ 
tain. In 2004, fresh off the success of The 
Bourne Supremacy, Paul Greengrass signed 
up and spent six months and $7 million 
in development before Paramount execs 
decided they didn't understand the script 
and killed the project again. 

In early 2006, Warner Bros, approached 
Snyder, who had just wrapped 300 after 
directing a well-received remake of George 
Romero's zombie classic Dawn of the Dead. 
Snyder loved Watchmen, but his first impulse 
was to say no. Then he had a frightening 
thought: If he didn't make it and someone 
else did and messed it up, it would be his 
fault. He said yes. 

Snyder, a onetime director of commer¬ 
cials, is something of a geek-jock hybrid. He's 
an avid videogamer and occasional anime 
fan, but he also threw himself into an inten¬ 
sive weight-training regimen 
on the Watchmen set. He can 
conduct entire conversations 
in lines from Star Wars while 
name-dropping sports icons. 

("May the Favre be with you" 
got laughs from the crew.) 

Snyder turned out to be the 
right guy for the job. Hayter's 
original draft had moved the 


story to the present day; Sny¬ 
der's allegiance to the source 
material led him and writer 
Alex Tse to shift it back to the 
Cold War 1980s, making it a 
period piece and likely adding 
$20 million to the eventual 
$130 million budget. Snyder's 
deftness with the viitual envi¬ 
ronments of 300 let him turn 
a Vancouver back lot into a plausible world 
of skyscrapers and long sight lines, with 
greenscreens and CGI building out the rest 
of Watchmen's wide world. 

As for the look of Dr. Manhattan, Snyder's 
f/x designers came up with something com¬ 
pletely new. Snyder and his production team 
knew the blue, shape-shifting Dr. Manhattan 
would have to be CG—but how to achieve the 
neutron-enhanced glow? Snyder had actor 
Billy Crudup perform the part 
wearing a suit of LEDs to cast 
light while reference cameras 
captured the movements of 
his face for later transfer to 
the virtual character. But the 
glow from his suit wasn't 
enough: Nearly every scene 
featuring Dr. Manhattan had 
to be enhanced with an LED- 


covered pillar and a reflec¬ 
tive sphere to get the light 
effects just right. The final 
result is a digital amalgama¬ 
tion of all three. 

To handle the way Moore 
and Gibbons loaded every 
frame with information, 
Snyder used Easter eggs— 
hidden surprises for alert 
viewers that the camera will pass by fleet- 
ingly. (Don't miss the mission-specific Nite 
Owl costumes in the hero's secret basement 
and the super-dense, 6-minute opening cred¬ 
its sequence that retells the alternate history 
of the US.) "We tried to layer far more deeply 
than film would usually allow you to," pro¬ 
duction designer Alex McDowell says. "Zack 
was always saying, drill down as far as you 
can." That's one way you adapt the unadapt¬ 
able: You find the details that the geeks are 
going to look for, squirrel them away in the 
movie's cubbyholes, and then let the fans 
know they're there. (The pirate story, for 
instance, is slated to be an animated short 
on the Watchmen DVD.) 

All that reverence seems to have given 
Snyder the nerve to make one massive altera¬ 
tion to the original plot: He changed the end¬ 
ing. In the comic | continued on page ii4 


Joss Whedon 

Creator, Buffy 
the Vampire Slayer 
and Dollhouse 

‘It’s a comic book 
about pop culture 
as viewed through a 
comic book, so I didn’t 
see the point of mak¬ 
ing a movie. But I 
saw the trailer, and it 
looked phenomenal.” 


Brian K. Vaughan 

Creator, Y: The Last 
Mart] writer, Lost 

I’ll go see it if it 
doesn’t feel like a 
betrayal of what Alan 
Moore wants. But it’s 
like making a stage 
play of Citizen Kane. 

I guess it could be OK, 
but why? The medium 
is the message.” 
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ATAB 

... A16- by 10.875-inch rectangle containing 
precisely 174 square inches of possibility, made from two sheets of 
paper glued and bound together. Legendary magazine art director 
and Pentagram partner D. J. Stout calls the science of filling this box 
with artful compositions of type and images “variations on a rect¬ 
angle/' That is, in any given issue of a magazine—this one, for exam¬ 
ple-subjects and stories will change, but as a designer, you're still 
dealing with the same ol' blank white box. *1 At wired, our design 
team sees this constraint as our daily bread. On every editorial 
page, we use words and pictures to overcome the particular restric¬ 


tions of paper and ink: We can't animate the infographics (yet). We 
can't embed video or voice-over (yet). We can't add sound effects 
or music (yet). But for all that we can't do in this static medium, we 
find enlightenment and wonder in its possibilities. This is a belief 
most designers share. In fact, the worst thing a designer can hear is 
an offhand “Just do whatever you want." That's because designers 
understand the power of limits. Constraint offers an unparalleled 
opportunity for growth and innovation. *1 Think of a young tree, a 
sapling. With water and sunshine, it can grow tall and strong. But 
include some careful pruning early in its development—removing 























□ □ □ 



low-hanging branches—and the tree will grow taller, stronger, 
faster. It won't waste precious resources on growth that doesn't serve 
its ultimate purpose. The same principle applies to design. Given 
fewer resources, you have to make better decisions. *1 For proof, just 
consider these cultural and technological high points of the last cen¬ 
tury: Piet Mondrian helped usher in modernism by limiting himself to 
90-degree angles and primary colors. Miles Davis conceived Kind of 
Blue without the use of a single chord. More recently, the very iPhone 
on which you listen to Davis' landmark album is a one-buttoned 
example of restraint in pursuit of an ideal, while the sublimely 


simple Google homepage is forever limited to 28 words. *1 The idea 
of operating within constraints—of making more with less—is 
especially relevant these days. From Wall Street to Detroit to Wash¬ 
ington, the lack of limits has proven to be a false freedom. With 
all the economic gloom, you might not be blamed for feeling that 
the boundless American frontier seems a little less expansive. But 
design teaches us that this is our hour of opportunity. In the fol¬ 
lowing pages, we explore a few of our favorite constraints. In each 
case, the imposition of limits doesn't stifle creativity—it enables it. 
-scott dadich. Creative Director, wired 





























IN PRODUCTION 

LATE 2010 


TOP SPEED CHARGE TIME 

100 MPH 8 HOURS (120-U0LT OUTLET) 



FRONT AND HOOD 

The concept’s elongated 
hood looked slick but wasn’t. 
Designer Bob Boniface and his 
team were able to shorten the 
Volt’s prominent nose after engi¬ 
neers compressed the layout 
of the engine and electric motor. 























□ □ □ 


BUILD A STREAMLINED, 
MASS-PRODUCED ELECTRIC 



CURVED ROOF 

Chevy had to raise 
the roof to make 
the interior usable; 
it added a curve so 
that the additional 
height wouldn’t cre¬ 
ate too much drag. 


TAIL 

Sharpening the 
rounded edges 
encouraged 
air to flow more 
cleanly over 
the production 
version. 



When General Motors unveiled the Chevrolet Volt concept car 
in 2007, the response was near fanatical. The company had 
a potential hit on its hands. Which created a problem. *1 The 
Volt was radical, a bona fide technological leap forward for 
the stodgy Detroit company with a rep for being stuck in 
the 1970s. The primarily electric vehicle would go 40 miles 
on a wall charge, then a gasoline engine would kick in to 
recharge the lithium-ion batteries, eliminating the range 
anxiety that makes EVs such 
a tough sell in our sprawl¬ 
ing home of the brave. Unlike 
most other electrics, it was a 
looker, too. *1 Unfortunately, it 
was about as aerodynamic as 
a split-level ranch. “It would've 
done better in the wind tun¬ 
nel if we'd rolled it in back¬ 
ward,” GM vice chair Bob Lutz 
quipped at the time. *1 An aero¬ 
dynamic shape was essential 
for maximum efficiency: It requires less energy to pro¬ 
pel a streamlined car. But the Volt was designed to wow 
crowds, not slice through the air; there was no guarantee 
that it would ever see production. “Aerodynamics was 
not a consideration,” GM design chief Bob Boniface says. 
The Volt generated so much buzz, though, that GM knew 
it had to make the auto work—without sacrificing the 
distinctive look fans loved. Boniface knew some - 
things would have to change. He insisted, how- » 


THE CONSTRAINT: 

REDESIGN A CAR 
TO BE AERO¬ 
DYNAMIC WITH¬ 
OUT SACRIFICING 
ITS CROWD¬ 
PLEASING SHAPE. 
THE SOLUTION: 
1,000 HOURS IN 
A WIND TUNNEL. 



PRODUCTION VEHICLE 



































CHEUROLET UOLT DIMENSIONS LENS 

CONTINUED 2.3 X 4.5 X 2 INCHES 16.6-MMF4 


ever, on preserving the wide stance 
that gives the sedan its aggressive 
bearing, the aquiline headlamps 
and taillights, and the distinctive 
crease—designers call it a char¬ 
acter line—along the side. "Those 
were nonnegotiable,” he says. 

Boniface and his team replaced 
the flat roof with a higher, curved 
one that added more headroom 
without screwing up aerody¬ 
namics. They smoothed the front 
end so it slipped through the air 
instead of slapping it like a batter¬ 
ing ram, and they shortened the 
hood by compacting the layout 
of the engine and electric motor 
to reduce drag. The round edges 
of the concept's tail were sharp¬ 
ened to prevent air currents from 
swirling into efficiency-robbing 
vortices. Smaller modifications— 
a higher rear spoiler with a lip, a 
vertical blade at either end of the 
rear bumper, and a tweak to the way 
the mirrors attach to the doors—all 
added up to big improvements. 

Every alteration meant a trip to 
the wind tunnel, where the Volt spent 
more than 1,000 hours. "We took 
three times longer on this car than 
any other” in GM's 100-year history, 
says aerodynamics performance 
engineer Nina Tortosa. The produc¬ 
tion model, unveiled last September, 
improves upon the aerodynamics of 
the concept without losing its look— 
it's the slipperiest production car 
the company has ever designed. 
//////////^^ 

CHUCK SQUATRIGLIA (chuck 
_squatriglia@wired.com) is the edi¬ 
tor of Autopia, Wired.com’s blog 
about the future of transportation. 


SQUEEZE AN SLR 

INTO A POCKET 

ca \n n 



THE CONSTRAINT: 

PACK PRO-CAM 
MUSCLE INTO A SUM 

THE SOLUTION- The k est cameras are always 

A SH APE-SHI FT ING the bi Sg est * Squeezing in all the good 

CASE AND A TRICKY stuff—light sensors and top-quality 

optics—inevitably results in some 
bulk. But lugging around a profes¬ 
sional-caliber digital single-lens reflex is like pocketing a cantaloupe. 
The engineers at high-end camera maker Sigma were determined to 
shrink it all down to something more totable. *1 It wasn't an easy task. 
Most pocketcams use a light sensor the size of a dime. Sigma chose a 
chip the size of a Wheat Thin: the same 14-megapixel Foveon the com¬ 
pany puts in its top-shelf professional models. Getting enough light 
onto it would entail a correspondingly bigger lens, and keeping it cool 
would require plenty of room inside for air circulation. Or at least that's 
what everyone used to believe. It took Sigma two years to completely 
rethink the basics of camera design, but with the DPI the engineers 
finally crammed the Foveon into a pocketable package. Here's how. 
//////////////////////////^^^^ 

Contributing editor Andrew blum (ab@andrewblum.net) also 
writes about air traffic over New York City in this issue. 


x 


LENS 

The DPTs optical protru¬ 
sion may look telephoto, 
but this camera has no 
zoom. The lens, which 
extends outward when 
you power up, has the 
highly focused task 
of producing an image 
circle large enough to 
bathe the 13.8 x 20.7-mm 
Foveon chip in light. 


FOCUS 

The six pieces of 
glass that make 
up the lens must be 
constantly shifted 
and adjusted to 
bring your image 
into focus. To 
keep the camera 
compact, Sigma 
sourced the small¬ 
est mechanical 
parts available 
and developed an 
internal focusing 
system that moves 
elements within the 
lens rather than 
the barrel itself. 




























PRICE 

$899 


PROCESSING 

The Foveon draws more power than your 
average point-and-shoot, but without the benefit 
of a big DSLR battery. To save juice, Sigma 
reduced onboard processing, so the image comes 
out extremely raw. Pros call it pure. 


HEAT 

The DPI’s 
densely packed 
innards gener¬ 
ate a lot of 
heat, which can 
degrade the 
image. To com¬ 
pensate, engi¬ 
neers turned 
the entire front 
of the camera 
body into a 
metal heat sink. 
























YEAR WEIGHT 

1998 4.1 OUNCES 


HIDE THE ANTENNA 

INSIDE THE CELL 



In the early 1990s, the cell phone was the ultimate tech 
bauble. But one major blemish kept it more geek than chic: 
that stray-dog-ugly and easily broken external antenna. 
At first, phone manufacturers thought the face-lift would 

be easy: Just stick the 
wire inside the phone, 
right? *1 Not so fast. 
“Antennas don't fol¬ 
low Moore's law," says 
Eric Krenz, manager 
of Motorola's Antenna 
Innovation Lab. They 
can't just be shrunk, 
because the antenna's size must be proportional to the 
wavelength on which it transmits. Given the slot on the radio 
spectrum to which cell phones are assigned, their anten¬ 
nas typically need to be around 7 inches long—not exactly 
pocket-size. *1 Eventually, Nokia engineers had a brain¬ 
storm: Couldn't they just fold up the antenna and secrete 
it inside the case? It wasn't that simple. They had to use 
the same amount of metal as was in the external antenna- 
in a component that would fit inside an already crowded 
phone casing. They finally realized they could achieve 
the necessary signal-to-inches ratio by stamping a thin, 
square plate with a labyrinthine metal pattern. The result 
was the Nokia 8810 (pictured), which came out in 1998. 
///////////////////////^^^^ 

Contributing editor mathew honan (mhonan@wired 
.com) wrote about location-based services in issue 17.02. 


THE CONSTRAINT: 

TUCK A 7-INCH 
ANTENNA INSIDE 
THE CASE WITHOUT 
ADDING BULK. 

THE SOLUTION: 
PRINT IT LIKE A CHIP. 



PRINTED 

PLATE 

To replace the 
long, straight 
booms, antenna 
engineers 
stamped metal 
patterns onto 
plastic plates. 
Ten years later, 
wafers still 
don’t deliver 
the reception 
of old-school 
whips, but 
nobody is 
screaming for 
Motorola to 
bring back the 
brick phone. 


















TRLK TIME 

2 HOURS 50 MINUTES 


PLASTIC SRUED BOTTLED WATER SALES IN US 

2.1 GRAMS PER BOTTLE 4.3 BILLION GALLONS 12007) 


MAKE A LIGHTER, 

STRONGER PLASTIC 


[0 El El 



ORIGINAL 

SHAPE 



ERGONOMICS 

The 8810 was 
tapered and 
weighted to 
encourage 
users to hold 
it below the 
antenna, 
minimizing 



PLASTIC 

CASING 

The “silver 
slider” body of 
the 8810 wasn’t 
completely 
metallic: Part 
of the back was 
made of plastic 
to let the signal 
pass through. 
Apple employed 
the same trick 
on the first 
iPhone, using 
a black stripe 
on the other¬ 
wise silver back. 



THE CONSTRAINT: 

USE LESS PLASTIC 
TO FASHION 
A CONTAINER 
THAT’S GREENER 
VET STILL STURDY. 
THE SOLUTION: 
INTRODUCE THE 
RIGHT CURVES. 


Arrowhead, Poland 
Spring, Deer Park—all 
owned by Nestle. So 
when the food conglom¬ 
erate decided to boost 
its green cred (and save 
some money) by rede¬ 



signing its water bottles, 
what it came up with was 
the instantly ubiquitous Eco-Shape. Employing 
thinner plastic, Nestle created a container that’s 
about 15 percent lighter than its predecessor. But 
that alone would have left the original cylindri¬ 
cal design weak and crushable. So the company 
also adopted a corseted silhouette: The arch at 
the center reinforces the bottle’s structure, just 
as it did for Roman aqueducts 3,000 years ago. 
//////////////////////^^^^ 

Patrick di justo (justpat@gmail.com) is a 
wired contributing editor. 


RIDGES 

Curved hori¬ 
zontal ribs pro¬ 
vide strength 
and a little 
style. Vertical 
troughs run¬ 
ning from the 
shoulder to the 
base provide 
support the 
same way that 
a fold in a piece 
of paper allows 
it to stand up 
on its own. 


PLASTIC 

Because it uses less 
material, the bottle’s 
empty weight has 
dropped from 14.5 
grams to 12.4 grams. 
This has reduced the 
polymer resin Nestle 
needs by about 65 mil¬ 
lion pounds annually. 


ARCH 

The shapely waist adds 
stability. The plastic at 
the curve is about one- 
thousandth of an inch 
thicker than the rest; 
water pressure pushing 
against it makes the 
bottle stronger. 




































CD CASE IPOD NANO COUER FLOW ICON 

22.6 SQUARE INCHES 0.4 SQUARE INCH 


UINYL LP COUER 

153.1 SQUARE INCHES 







□ □ □ 



DESIGN ARTWORK FOR 

A SHRINKING ALBUM 




Music is an aural art form. But the packaging 
for the recordings—the album cover—has 
a distinct aesthetic, one that has evolved 
along with distribution technologies and 
formats. *1 In the 1960s, the cardboard 
record jacket came 
into its own as a can¬ 
vas for graphic art¬ 
ists, who used its 
ample dimensions to 
spin elaborate visual 
and conceptual fan¬ 
tasias. Album covers 
became generational 
touchstones, with 
iconic images like 
the "family portrait” of famous people ren¬ 
dered as cardboard cutouts and waxworks 
on the Beatles' Sgt. Pepper’s Lonely Hearts 
Club Band , the Day-Glo colors and trippy 
starburst ornamentation on Cream's Dis¬ 
raeli Gears, and the extravagantly Gothic 
lettering on the Grateful Dead's Aoxo- 
moxoa. *1 In the late '80s and '90s, when the 
CD replaced vinyl as the format of 
choice, the new 5.5- by 5.5-inch 


THE CONSTRAINT: 

DEVELOP MEM¬ 
ORABLE IMAGES 
FOR THUMBNAIL 
CANVASES. 

THE SOLUTION: 
GET SIMPLE, 
GRAPHIC... AND 
CLEVER. 
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We’ll five and 


towns rinfrrn 







































RLBUM RRT STEEL USED OFFICE SPRCE PROJECTED COST 

CONTINUED 46,000 TONS 2.6 MILLION SOURRE FEET $3.1 BILLION 
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Nearly all US flight delays can be traced to the 
snarl of jets over New York City. How do you squeeze 
more efficiency out of an archaic air traffic control 
system? Redesign the sky. by Andrew blum 


1-1-1_1_I_L 






Two million flights pass through the New York area airspace each year; 

artist Aaron Koblin’s New York Flight Traces captures the flight path of every plane 

that arrived at or departed Newark, LaGuardia, or JFK on August 13,2008. 































INBOUND DFK . Theturns 
start while you're still in the 
clouds. Engines howling, flaps 
down, the plane lurches and 
dives, jerky as a taxi in Midtown. 
Seatback upright and tray table 
locked, you're oblivious to the 
crowded flight paths around 
you. But the air above New York 
City is mapped: a dense and 
nuanced geography nearly as 
complicated as the city below. 

More than 2 million flights 
pass over the city every year, 
most traveling to and from the 
metropolitan area's three busi¬ 
est airports: John F. Kennedy, 
Newark, and LaGuardia. And all 
that traffic squeezes through 
a network of aerial routes first 
laid out for the mail planes of 
the 1920s. Aircraft are tracked 
by antiquated, ground-based 
radar and guided by verbal 
instructions issued over sim¬ 
plex radios, technology that 
predates the pocket calculator. 



LJ J 


The system is extremely safe- 
no commercial flight has been 
in a midair collision over the 
US in 22 years—but, because 
the Federal Aviation Adminis¬ 
tration treats each plane as if 
it were a 2,000-foot-tall, 6- by 
6-mile block lumbering through 
the troposphere, New York is 
running out of air. 

This is a nightmare for New 
York travelers; delays affect 
about a third of the area's 
flights. The problem also rip¬ 
ples out to create a bigger log¬ 
jam: Because so many aircraft 
pass through New York's air¬ 
space, three-quarters of all 
holdups nationwide can be 
traced back to that tangled 
swath of East Coast sky. 

Six years ago, Congress 
green-lit a plan to solve this 
problem. The Century of Avia¬ 
tion Reauthorization Act calls 
for a new system, dubbed Next- 
Gen, that uses GPS to create a 


sort of real-time social network 
in the skies. In theory, it should 
give pilots the data they need to 
route themselves—minus the 
huge safety cushions. 

But NextGen needs some 
serious hardware: roughly 
$300,000 in new avionics 
equipment for every cock¬ 
pit. That's a lot of peanuts for 
the struggling airlines. Add to 
the tab nearly 800 new feder¬ 
ally funded ground stations 
to relay each plane's location 
and trajectory to every other 
plane in the sky and—by the 
time NextGen finally launches 
in 2025—the price tag could 
reach $42 billion. 

In the meantime, the New 
York-area skies have seen a 
huge traffic bump over the 
past two decades—including 
a 48 percent increase between 
1994 and 2004. So the FAA has 
set out to coax new efficiency 
from old technology. 

To help reorganize this air¬ 
space, the FAA called on Mitre, 
a Beltway R&D firm that works 
exclusively for the govern¬ 
ment. Mitre's scientists and 
mathematicians, in coopera¬ 
tion with some of the region's 
air traffic controllers, are com¬ 
pletely rethinking the flow 
of aircraft in and out of New 
York City. Current flight pat¬ 
terns evolved like a rabbit war¬ 
ren, with additions tacked on 
to an existing architecture. As 


airports grew busier and air¬ 
planes started flying higher 
and faster, that architecture 
became increasingly ineffi¬ 
cient. The plan, the unfortu¬ 
nately named New York/New 
Jersey/Philadelphia Metropol 
itan Area Airspace Redesign, 
aims to bring order to the air. 

Think of it as a redrawn 
map of the roadways in the 
sky. While planes used to 
chug in and out of the city on 
a few packed roads, the rede¬ 
sign spreads out the aircraft 
by adding new arrival posts 
(exit ramps), departure gates 
(on-ramps), and takeoff head¬ 
ings (streets leading up to 
the intercity highways). But 
the biggest move will be mak¬ 
ing the space for all these 
additions. Mitre's proposal 
is to extend the boundar¬ 
ies of this airborne city into a 
31,180-square-mile area that 
stretches from Philadelphia to 
Albany to Montauk. 

The FAA started implement¬ 
ing the first part of the plan— 
the new takeoff headings—in 
December 2007 and should 
have the full strategy in place 
by 2012. By then the agencies 
hope to have reduced delays 
in New York by an average 
of three minutes per flight. 
And in a system as intercon¬ 
nected as the US air traffic net¬ 
work, those few minutes could 
quickly cascade into hours. 


Unclogging the Skies 


A new FAA plan—the New York/New Jersey/Philadelphia Metropolitan Area Airspace 
Redesign—aims to streamline the air traffic over New York. Here are two highlights. 






EXISTING 


PROPOSED 


EXPANDING CONTROL 


The New York regional air traffic control center is the busiest in the world. The redesign 
integrates its authority with other regional centers so controllers can direct planes 
that are farther away, clearing the high-altitude flight paths for through-traffic. 


Flights heading west out of New York have to squeeze onto two airborne highways 
over New Jersey before they merge with air traffic from the rest of the country. The 
redesign adds more lanes, allowing more planes to take off per hour. 


J 


J 

















HE NINE RUNWAYS 

It Kennedy, LaGuardia, and 
Jewark—which together would 
orm the nation's busiest air- 
)ort—are roughly parallel to 
me another to accommodate 
)revailing wind conditions. The 
•esult is way too many planes 
lying in the same general direc- 
:ion. The controllers can over- 
dde FAA safety regs when the 
skies are clear and calm, inch- 
.ng planes closer together and 
relying on the pilots' sharp eyes 
to avoid catastrophe. But when 
it rains and the pilots can't see 
each other, the multi-mile buf¬ 
fers return, the airspace over¬ 
flows, and the line of traffic clogs 


the skies clear back to LAX. The 
redesign does not change the 
official safety separations— 
that's for Next Gen—but it does 
try to use every last wisp of sky. 

The first plan Mitre tested 
erased the current flight paths 
and placed the airports in an 
idealized box, where arriv¬ 
als came in at the corners and 
departures went out over the 
sides. It didn't work. All the 
traffic clustered around one 
corner and jammed up. 

So the team tried routing air¬ 
craft over the Atlantic. That 
didn't work either: Flight times 
were longer, the patterns were 
more complex, and the num¬ 
ber of planes the airspace could 
accommodate decreased. “We 
don't have the luxury of say¬ 
ing all the arrivals are going 
down the Long Island Sound 
and all the departures are going 
out over the ocean," says Steve 
Kelley, the former New York 
controller overseeing the rede¬ 
sign for the FAA. “We'd handle 
about two airplanes an hour." 

These test patterns, which 
worked poorly enough in ideal 
conditions, really fell apart when 


the simulators cranked up the 
intensity, adding bogeymen like 
inclement weather (of which the 
real New York has plenty). The 
team needed to factor in a con¬ 
troller's prerogative to make 
adjustments on the fly. The prob¬ 
lem was a lot more complicated 
than just drawing new lines in the 
air. So, naturally, Mitre brought 
in its nuclear physicist. 

Joe Hoffman came to Mitre in 
1990 to work on command-and- 
control systems (what about 
them, precisely, he declines 
to say). When “nuclear war 
stopped being so popular," Hoff¬ 
man says, he transferred to the 
wing of the building where the 
necessary security clearance 
isn't quite so high. As the rede¬ 
sign's chief strategic thinker, his 
first step was to figure out how 
to mathematically express the 
way planes move through New 
York's airspace. It wasn't so dif¬ 
ficult: He'd been working with 
similar equations for years. 

Airplanes in flight mimic 
(to a point) electrons whiz¬ 
zing around in their subatomic 
orbits. “The mathematics 
relate," he says. While a mov¬ 
ing object in the terrestrial 
world can be tracked with four 
variables—latitude, longitude, 
speed, and time—an airplane 
soaring along a flight path adds 
a fifth—altitude. In Hoffman's 
sky—and in the math he uses 
to describe it—not all of these 
variables are equal; each one 
has to be weighted differently. 

His calculations showed 
that some variables could be 
changed with fewer negative 
consequences than others. 
Planes have to keep a certain 
distance from one another, so 
latitude and longitude are rigid. 
Time, not surprisingly, is inelas¬ 
tic. The easiest variables to 
change are speed and altitude, 
but if you slow a plane down 
on the wrong road, you cause a 
traffic jam. The system needed 
more roads. Instead of lining 
up birds one behind another 
along the same trajectories, 
he needed to spread them out, 
maximizing the airspace. 

To do this, Mitre recom¬ 
mended integrating the juris¬ 
diction of the New York Tracon 
with other regional control cen¬ 
ters—expanding the low-alti¬ 
tude zone in which all arriving 




The redesign 
creates a kind 
of airborne 
suburbia, paving 
the skies far 
out into what 
used to be the 
countryside. 



and departing aircraft fly. The 
biggest backups in the current 
system happen when a flight 
transitions from the high-speed, 
long-distance “en route" high¬ 
ways to the slower, local “ter¬ 
minal" roads—the ones that the 
Tracon controls. The redesign 
creates a kind of airborne sub¬ 
urbia, paving the skies far out 
into what was the countryside. 
The idea is that the controllers 
can get planes off the intercity 
highways sooner, keeping them 
clear for through-traffic. 

Ultimately, they'll be able to 
get more planes on the ground 
per hour by interlacing their 
runway approaches. And more 
widely spread patterns for 
outbound flights will prevent 
bottlenecks and allow more 
planes to take off every hour. 

The aim of each of these 
tweaks is to shave off a few sec¬ 
onds here and there to ulti¬ 
mately hit that three-minute 
goal. Mitre sees it as a classic 
systems engineering scenario: 
Little changes snowball into big 
effects. But the question is, can 
the controllers handle the extra 
territory and fuller screens? 
Mitre put them in a giant simu¬ 
lation facility to find out. 






















FLIGHT DATA PROVIDED BY FLIGHTVIEW; AIRPLANE PHOTOGRAPHS FROM AIRCRAFT: THE JET AS ART BY 


r 



MITRE HERDQURRTERS 

in McLean, Virginia, isn't far 
from the CIA. It shares a park¬ 
ing lot with Northrop Grum¬ 
man and an architectural 
sensibility with Dunder Mifflii 
The exterior is tan and glass 
and crenellated with cam¬ 
eras. The interior is a study 
in grays. When you check in, 
the receptionist will inquire, 

“Is this a classified meeting?" 
Nearby, a sign warns: no un¬ 
encrypted MITRE LAPTOPS 
BEYOND THIS POINT. 

Founded in 1958 as an off¬ 
shoot of MIT's Lincoln Labo¬ 
ratory, Mitre worked on an 
air defense network that was 
a model for Arpanet, the pre¬ 
decessor to the Internet. In 
the 1960s it figured out how to 
merge the nation's airports intc 
a connected web that would 
become known as the National 
Airspace System. Since then, 
it has helped design flight pat¬ 
terns above Los Angeles and 
Chicago. But neither of these 
skyscapes was nearly as daunt¬ 
ing as New York's. 

Mitre's primary tool for test¬ 
ing whether its New York plan 
will work is the Air Traffic Man- 
Laboratory. A sprawl- 
simulation 
-size 737 

> 

and an army of radar screens 
just like in a typical control 
tower. Technicians can simulate 
any event possible in the FAA's 
world—from a routine takeoff to 
a crash landing. Visitors—usu¬ 
ally angry airline reps—watch 
the action piped into a confer¬ 
ence room. 

Hoffman stands inside the 
darkened lab. A half-dozen con¬ 
trollers gaze at pizza-box-sized 
monitors filled with pulsing 
green blips, imaginary planes 
flying around a fictitious New 
York City sky. These guys are 
the real thing: golf-shirted, 
bug-eyed FAA vets down from 
the city for a week of experi¬ 
ments and lonely beers in a 
strange town. With radio trig¬ 
gers gripped firmly in their left 
hands, they use their rights to 
punch at keypads, entering the 
verbal commands they've just 
issued to the pilots passing 
through their sectors. 

But the pilots are not real 
cockpit jockeys. They're lab 
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:hs trained in air traffic lingo, 
tigged into headsets, and sit- 
lg in front of another bank 
monitors in a nearby room, 
hen a controller issues a com- 
and, the “pilot” logs it into 
program that looks like a 
>readsheet. The simulation 
sponds with a corresponding 
ip on the radar screen. 

Today controllers are test- 
g new flight paths above Rob- 
nsville, New Jersey, an area 
d out 50 miles south of Manhat- 
in that currently falls under 
FK's departure path and could 
Don see traffic from Newark 
nd LaGuardia. The Mitre folks 
peculate that they can improve 
le flow of departures out of 
few York by sending them far- 
ner south or west before they 
eel off toward flyover coun¬ 
ty. Much of the Garden State's 
ky is essentially a giant merge 
poor state can't catch a break) 
vhere the westward flows from 
•ach NYC airport climb toward 
:ruising altitude. The chal- 
enge is to make sure each sec- 
:or is safely handling as many 
Dianes as possible. Or rather, as 
s humanly possible: For all the 
ligh tech toys at Mitre, the suc- 
:ess of the redesign depends 
entirely on the processing 
power of the guys in the golf 
shirts—their ability to men¬ 
tally keep track of the additional 
planes in their sectors. Mitre's 
redesign remains a decidedly 
analog affair. 

The controllers direct planes 
around the simulated airspace 
for 45 minutes. Then engineers 
debrief them about their experi¬ 
ence: Did the planes' transitions 
out of the Tracon feel right? 
Were the widened departure 
gates improving the flow? Could 
crossing traffic flows be prop¬ 
erly “deconflicted,” as the con¬ 
trollers put it? Mitre officially 
thinks it was a success. Hoffman 
has his own method of gaug¬ 
ing controllers' stress levels: 
Check the angles their spines 
make with the seats of their 
chairs. At 100-plus degrees— 
leaning back—the work is easy; 
straight up, things are getting 
interesting; once they cross the 
90-degree threshold and begin 
to perch forward, the sky is roil¬ 
ing chaos. Most of the control¬ 
lers at the simulation never 
crossed the 90-degree mark. 
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If an airtraffic 
controller is 
leaning backor 
sitting at a right 
angle,the workis 
easy. If he begins 
to perch forward, 
the sky is roiling 
chaos. 




READIER FOR TAKEOFF 

By fanning takeoff headings across 
the sky, departure rates at Newark 
airport have increased by as much as 
16 percent during peak hours. 


MAXIMUM DEPARTURES PER HOUR 


45 
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DISPERSAL HERDINGS 


THREE HUNDRED twenty- 
seven feet above Newark Lib¬ 
erty International Airport, in 
the windowed cab of the con¬ 
trol tower, Hoffman's stress- 
assessment metric proves 
utterly useless: Louis Caggiano 
likes to stand as he works the 
hot seat, with departing flights 
lined up 15-deep on the taxi¬ 
way. It's a hazy morning in 
July, and inbound aircraft are 
hard to pick out on the hori¬ 
zon, appearing first on a radar 
screen that hangs from an 
adjustable track. Each of Cag- 
giano's outbound flights cor¬ 
responds to a paper strip in a 
plastic sleeve. He holds a stack 
in his hand and fiddles with 
them as if they were poker 
chips. After giving the verbal 
command that sends a plane 
lumbering down the runway, 
he time-codes the flight strip 
with a machine that looks like 
an electric stapler, then drops 
the card into a slot in the coun¬ 
ter. Bending down like a boxer 
ducking a punch to get a higher 
view of the sky, he visually 
confirms that the plane is up. 
Then Caggiano launches the 
next one in line—46 depar¬ 
tures that hour. 

It may not look like much, 
but this is the first piece of the 
redesign in action. Control¬ 
lers will start testing the new 
departure gates and arrival 
posts over the next two years, 
but they've been using the 
modified takeoff headings for 
months. All the planes leaving 
Newark used to depart along 
fairly similar courses, but the 
redesign's “dispersal” head¬ 
ings aim to reduce delays by 
fanning flights out across the 
sky. According to FAA rules, 
planes can stack up on the tar¬ 
mac as long as they're not actu¬ 
ally touching. But the instant 


they're airborne, they must be 
3 miles apart—unless they're 
moving away from each other. 
Dispersal headings satisfy that 
directive and thus increase 
capacity, allowing the next 
plane to be cleared for takeoff 
right away and saving another 
few seconds that Mitre pre¬ 
dicts will add up to hours over 
the course of a year. 

Caggiano isn't buying it. 
“They don't work,” he says 
with a brevity that suits the 
simplex radio plugged into 
his ear. In the lab, the sec¬ 
ond plane is always ready to 
go when the first one leaves 
the ground. But the pilots at 
Newark aren't robots, and 
they don't move as quickly as 
the simulation. The airborne 
flights may be banking accord¬ 
ing to the new plan, but often 
the next takeoff isn't even posi¬ 
tioned at the runway center- 
line yet. Even so, the FAA's 
analysis shows that dispersal 
headings alone are increas¬ 
ing the number of takeoffs by 
an average of two per hour. 

(A typical rush hour at New¬ 
ark sees 40-something depar¬ 
tures.) And this is only the first 
piece of the redesign. Patience, 
Hoffman says. “The controllers 
are working on a scale of min¬ 
utes,” he says. “We're looking 
at a scale of years.” 

The project may look futile 
to in-the-moment controllers 
and plane-spotting activists, 
but the FAA predicts a savings 
of 9.7 minutes for planes leav¬ 
ing LaGuardia and 1.3 minutes 
for planes arriving at Kennedy; 
they'll shave 7.3 and 7.1 min¬ 
utes off Newark's arrivals and 
departures, respectively. And if 
Mitre's models are right, these 
efficiencies should ripple out 
across the system, freeing up 
runways and air routes from 
Los Angeles to Denver and back 
to New York. Whether or not 
you believe those minutes will 
really make a difference, one 
thing is certain: “The airspace 
is the airspace,” the FAA's Kel¬ 
ley says. “No one's going to 
give us more of it. We just have 
to use it better.” D9 
//////////////^^^^ 

Con tributing editor Andrew 
blum (ab@andrewblum.net) 
wrote about supertall sky¬ 
scrapers in issue 15.12. 
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Cut&Paste presents the Digital Design 
Tournament 2009, bringing live-action 
competitive design to 16 cities around the 
world. The2009 tournament features three 
onstage competitions in 2D, 3D, and Motion 
Design and one final showdown in its first- 
ever Global Championship in New York City. 

In each competition heat, four designers 
go head to head in a race against the clock. 
Large-screen projections and a global 
webcast display their every brush stroke 
and scratch out, as a mass audience bears 
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style. 320 competitors. 48 winners. 3 global 
champions. 
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Z-Bar* High Power LED 
Desk Lamp in Red 


KONCEPT 


Sleek and ultra adjustable 
with next-gen LEDs in 
warm or cool white light. 

► 6 points of articulation 

► 4 brightness settings 

► High power LEDs 

► Low power consumption 

► Long life 
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► 323-261-8999 


V 



Customize a workstation 
to become the space 
you've always wanted, 
even if you don’t have 
much space to begin with. 


Add accessories like shelves 
to store your equipment 
overhead. Or expand side¬ 
ways with speaker shelves 
or a CPU SideRack. 
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friendly folks through the 
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Formula for Disaster 

CONTINUED FROM PAGE 79 


allowance for unpredictability: It assumed 
that correlation was a constant rather than 
something mercurial. Investment banks 
would regularly phone Stanford's Duffie and 
ask him to come in and talk to them about 
exactly what Li's copula was. Every time, he 
would warn them that it was not suitable for 
use in risk management or valuation. 

In hindsight, ignoring those warnings looks 
foolhardy. But at the time, it was easy. Banks 
dismissed them, partly because the managers 
empowered to apply the brakes didn't under¬ 
stand the arguments between various arms 
of the quant universe. Besides, they were 
making too much money to stop. 

In finance, you can never reduce risk out¬ 
right; you can only try to set up a market in 
which people who don't want risk sell it to 
those who do. But in the CDO market, people 
used the Gaussian copula model to convince 
themselves they didn't have any risk at all, 
when in fact they just didn't have any risk 
99 percent of the time. The other 1 percent 
of the time they blew up. Those explosions 
may have been rare, but they could destroy 
all previous gains, and then some. 

Li's copula function was used to price hun¬ 
dreds of billions of dollars' worth of CDOs 
filled with mortgages. And because the cop¬ 
ula function used CDS prices to calculate 
correlation, it was forced to confine itself 
to looking at the period of time when those 
credit default swaps had been in existence: 
less than a decade, a period when house 
prices soared. Naturally, default correlations 
were very low in those years. But when the 
mortgage boom ended abruptly and home 
values started falling across the country, 
correlations soared. 

Bankers securitizing mortgages knew 
that their models were highly sensitive to 
house-price appreciation. If it ever turned 
negative on a national scale, a lot of bonds 
that had been rated triple-A, or risk-free, by 
copula-powered computer models would 


blow up. But no one was willing to stop the 
creation of CDOs, and the big investment 
banks happily kept on building more, draw¬ 
ing their correlation data from a period when 
real estate only went up. 

"Everyone was pinning their hopes on 
house prices continuing to rise," says Kai 
Gilkes of the credit research firm Credit- 
Sights, who spent 10 years working at rat¬ 
ings agencies. "When they stopped rising, 
pretty much everyone was caught on the 
wrong side, because the sensitivity to house 
prices was huge. And there was just no get¬ 
ting around it. Why didn't rating agencies 
build in some cushion for this sensitivity to a 
house-price-depreciation scenario? Because 
if they had, they would have never rated a 
single mortgage-backed CDO." 

Bankers should have noted that very small 
changes in their underlying assumptions 
could result in very large changes in the 
correlation number. They also should have 
noticed that the results they were seeing 
were much less volatile than they should have 
been—which implied that the risk was being 
moved elsewhere. Where had the risk gone? 

They didn't know, or didn't ask. One reason 
was that the outputs came from "black box" 
computer models and were hard to subject 
to a commonsense smell test. Another was 
that the quants, who should have been more 
aware of the copula's weaknesses, weren't 
the ones making the big asset-allocation 
decisions. Their managers, who made the 
actual calls, lacked the math skills to under¬ 
stand what the models were doing or how 
they worked. They could, however, under¬ 
stand something as simple as a single corre¬ 
lation number. That was the problem. 

"The relationship between two assets can 
never be captured by a single scalar quan¬ 
tity," Wilmott says. For instance, consider the 
share prices of two sneaker manufacturers: 
When the market for sneakers is growing, 
both companies do well and the correlation 
between them is high. But when one com¬ 
pany gets a lot of celebrity endorsements and 
starts stealing market share from the other, 
the stock prices diverge and the correlation 
between them turns negative. And when the 
nation morphs into a land of flip-flop-wearing 
couch potatoes, both companies decline and 
the correlation becomes positive again. It's 
impossible to sum up such a history in one 
correlation number, but CDOs were invari¬ 
ably sold on the premise that correlation was 
more of a constant than a variable. 


no one knew all of this better than David X. 
Li: "Very few people understand the essence 
of the model," he told The Wall Street Jour¬ 
nal way back in fall 2005. 

"Li can't be blamed," says Gilkes of Credit- 
Sights. After all, he just invented the model. 
Instead, we should blame the bankers who 
misinterpreted it. And even then, the real 
danger was created not because any given 
trader adopted it but because every trader 
did. In financial markets, everybody doing 
the same thing is the classic recipe for a 
bubble and inevitable bust. 

Nassim Nicholas Taleb, hedge fund 
manager and author of The Black Swan, 
is particularly harsh when it comes to the 
copula. "People got very excited about the 
Gaussian copula because of its mathemati¬ 
cal elegance, but the thing never worked," 
he says. "Co-association between securi¬ 
ties is not measurable using correlation," 
because past history can never prepare 
you for that one day when everything goes 
south. "Anything that relies on correlation 
is charlatanism." 

Li has been notably absent from the cur¬ 
rent debate over the causes of the crash. 
In fact, he is no longer even in the US. Last 
year, he moved to Beijing to head up the risk- 
management department of China Inter¬ 
national Capital Corporation. In a recent 
conversation, he seemed reluctant to dis¬ 
cuss his paper and said he couldn't talk with¬ 
out permission from the PR department. In 
response to a subsequent request, CICC's 
press office sent an email saying that Li was 
no longer doing the kind of work he did in 
his previous job and, therefore, would not 
be speaking to the media. 

In the world of finance, too many quants 
see only the numbers before them and for¬ 
get about the concrete reality the figures 
are supposed to represent. They think they 
can model just a few years' worth of data 
and come up with probabilities for things 
that may happen only once every 10,000 
years. Then people invest on the basis of 
those probabilities, without stopping to 
wonder whether the numbers make any 
sense at all. 

As Li himself said of his own model: "The 
most dangerous part is when people believe 
everything coming out of it." D3 

////////////////////////////M 

felix salmon (felix@felixsalmon.com) 
writes the Market Movers financial blog at 
Portfolio.com. 
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needed was locked up in proprietary data¬ 
bases. There was no way to know basic 
information about the loans his employer 
wanted to hawk—where they had origi¬ 
nated, whether they had been paid on time, 
whether they had defaulted. He was struck 
by the lack of transparency and broadened 
his project: Discover a way to assess credit 
risk and beat the banks at their own game. 

His research led him to LendingClub, a 
Web site that matches individual lenders 
with borrowers who need loans. Like other 
peer-to-peer lending companies, Lending- 
Club asks borrowers to provide personal 
details—education, employment history, 
salary—and to write essays explaining why 
they want a loan and how they plan to pay 
it back. LendingClub runs its own credit 
checks, sorts borrowers by default risk, and 
comes up with interest rates. But Lending¬ 
Club is unique in that it makes nearly all 
that information public (aside from data 
that could lead to privacy concerns), giv¬ 
ing lenders the ability to sort through 
its database. It also tracks and publishes 
the history of every loan it helps broker. 

Bartz downloaded the database of 4,600 
loans—every essay, every neighborhood, 
every late payment—and started search¬ 
ing for patterns. He identified the 300 most 
common words in borrowers’ essays and 
correlated them with payment histories. 
Sure enough, certain words seemed linked 
to late payments. Among the red flags: need, 
bills, and business. “Those were all words 
that reflected that the borrower might be 
in financial difficulty at the moment,” Bartz 
says. Another one was also, which Bartz 
theorizes meant that the loan was being 
used for more than one purpose. 

Bartz wasn’t the only one poking around in 
the pixels. Besides providing the data on its 
customers, LendingClub posted to its Web 
site the formula it uses to measure default 
risk and determine the interest rates its bor¬ 


rowers had to pay. Most banks keep this 
information secret—a perfectly honed algo¬ 
rithm can give them a competitive advan¬ 
tage—but LendingClub open-sourced it and 
asked readers to submit their own tweaks 
and improvements. After receiving a slew of 
suggestions, the site’s engineers decided to 
modify the equation, assigning less weight 
to debt-to-income ratio, for instance. Other 
LendingClub lenders downloaded the equa¬ 
tion and came up with their own proprietary 
improvements, devising a better formula so 
they could cherry-pick borrowers who were 
wrongly categorized as risky and charge 
them higher interest rates without worry¬ 
ing about defaults. All this innovation ben¬ 
efited not just individual lenders but the 
entire ecosystem. LendingClub’s default 
rate is a staggeringly low 2.7 percent (versus 
nearly 5.5 percent for prime credit cards). 

If the financial markets were as open as 
LendingClub, they would reap similar bene¬ 
fits; the combined efforts and innovation of all 
investors would make the system as a whole 
more secure. Tim Bray, an inventor of XML 
who has been an advocate for XBRL report¬ 
ing standards, points to political blogger Nate 
Silver as a helpful model of a citizen-analyst. 
During the 2008 presidential election, Silver, 
a baseball statistics whiz, pored over poll¬ 
ing data to come up with his own—almost 
always dead-on—analysis of House, Senate, 
and presidential races. He was an outsider 
who manipulated huge quantities of data, 
allowing him to come to conclusions that had 
escaped the professional political analysts. 

Financial data, says Bray, now director 
of Web technologies at Sun Microsystems, 
should draw in the same kind of passion¬ 
ate people who had previously been pas¬ 
sive investors. “People care about money,” 
he says. “There’s money in money and sub¬ 
stantial personal upside to someone who 
can mine the data and uncover the truth.” 

the early January light streams through 
the slanted glass roof of SEC headquarters in 
Washington, DC, warming the cold marble 
that covers nearly every surface. Christopher 
Cox is in his office on the 10th floor, sitting at 
a glass-topped conference table. He is in a 
pensive mood. In just one week, he will step 
down from his post as head of the SEC, a posi¬ 
tion he has held for three and a half years. 
Almost everyone sees his tenure as a failure. 

Cox came into office proclaiming his inten¬ 
tion to protect investors. But he came to real¬ 


ize that the tools he had been given were no 
longer sufficient. The SEC was great at forc¬ 
ing companies to share financial details, 
but not so good at figuring out what to do 
with them. “The SEC was founded on the 
legal concept of disclosure and transpar¬ 
ency,” he says. “It was not a technological 
concept.” He flashes a politician’s smile, a 
quick display of blindingly white teeth— 
cover while he thinks about what comes 
next. “Today, we have technology that was 
unimaginable in the early part of the 20th 
century, that can reify this idea in ways that 
are far more expansive and consequential.” 

As Cox sees it, that massive computational 
power has primarily been used by financial 
engineers, who create abstract models of 
how the market should operate and make 
bets based on those models. “You know 
Borges, the writer?” Cox asks. “He wrote 
those fantastical short stories. He has one 
called On Exactitude in Science .” The parable 
tells of a kingdom obsessed with creating a 
perfect map of itself—an essentially useless 
quest that leads them to draw a map that 
is the same size as the territory it is sup¬ 
posed to represent. Cox sees the story as a 
metaphor for the modern financial industry, 
which is so obsessed with modeling the mar¬ 
ket that it has lost sight of the data beneath 
those models. But make more data available 
and you don’t need the perfect map. “To the 
extent that we can atomize what now are 
these hopelessly complex forms, dense with 
legalese, and let people have ready means 
to pull from actual reality what it is that 
they need, it’s no longer a model. It’s real.” 

Cox is now gone and a new team of regu¬ 
lators are walking the marble floors in DC. 
The old financial system is still in sham¬ 
bles. But a new one will emerge and, like 
the last, will need to be protected from its 
own worst instincts. Keeping the rest of us 
safe can no longer fall to government reg¬ 
ulators alone. But if we enable a system in 
which everyone is a regulator, there just 
might be enough eyes, enough checks and 
balances, enough promising DIY economists 
out there to make sure the financial world 
doesn’t innovate the real world into depres¬ 
sion ever again. Brandeis argued that elec¬ 
tric lights were the best police force. Now 
it’s time to give everyone a flashlight. 
////////////^^^^ 

Senior writer daniel roth (daniel_roth 
@wired.com) profiled Comcast chief 
Brian Roberts in issue 17.02. 
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book, a Godzilla-sized, genetically engi¬ 
neered squidlike creature makes an absurd 
yet devastating appearance. Not anymore. 
“We don't have the monster," Snyder says. 
“We still end the film in a really gruesome 
way." But for geeks, changing the ending of 
Watchmen goes way beyond a director's cre¬ 
ative license. It's bordering on blasphemy. 

It's a humid day in July, and all Snyder 
wants to do is collapse in his hotel room. But 
between him and it are four lanes of traffic, 
two trolley tracks, a railroad, and 60,000 
attendees of the 39th San Diego Comic-Con. 
A significant percentage of them are wearing 
cakey Heath Ledger Joker makeup or heavy 
Mandalorian battle armor. 

Snyder is sporting his own standard uni¬ 
form: white polo shirt and comfy sweatpants 
(today they're blue). He has spent the last 
few hours signing autographs and giving 
tours of the Owlship, shipped here on a barge 
five months after filming wrapped in Van¬ 
couver. And now he's in the thick of it. Fan 
after fan approaches, asking for handshakes 
and hugs with an awe typically reserved 
for the likes of Steven Spielberg and James 
Cameron. One kid gives his digital camera 
to a buddy, puts his arm around Snyder, and 
shouts, “Hove Watchmen'.” 

The nerd world has been clamoring for 
an extended glimpse of the still-unfinished 
movie, and Snyder is here to show them 
three minutes then introduce his cast. 
Movie studios have long used Comic-Con 
to turn committed fans into evangelists 
while generating mainstream media buzz; 
this is where Snyder has to show that he can 
bring the geeks on board. 

The next day, nearly 7,000 people pack 
into a massive auditorium at the Convention 
Center for Snyder's noontime presentation. 
It's a full house except for several roped-off 
rows in front—spots reserved for the War¬ 
ner Bros, brass flying down to gauge the 


response of their target demo. Snyder has 
already screened a rough cut for the execs, 
and while their reaction was favorable, they 
had one major concern: At more than three 
hours, the movie is way too long. 

But what to cut? Early on, as Snyder 
tells it, the studio told him he should lose 
two scenes: the Comedian's funeral, which 
establishes tone and introduces key char¬ 
acters, and Dr. Manhattan's reverie on 
Mars, where he narrates his origin story 
and muses on the nature of time. Snyder 
pushed back, hard. “I said, 'Here's the prob¬ 
lem: If you take those things out, I'm really 
not interested in making the movie.'" He 
got his way, and the scenes are still in. But 
he's going to have to cut something, and 
it's going to hurt. 

At last the execs arrive and the lights dim. 
The huge screens at the front of the room 
(and a bunch of auxiliary screens mounted 
throughout the house) display the foot¬ 
age, a stylish, goose-bumpy montage with¬ 
out dialog, set to the melancholy tones of 
Philip Glass: Rorschach's ever-changing 
black-and-white mask shifts restlessly as 
he finds the secret stash of weapons that 
belonged to the dead Comedian. Hapless 
atomic physicist Jon Osterman gets blown 
up during an experiment and is reborn as Dr. 
Manhattan. A drop of the Comedian's bright 
red blood falls onto his trademark yellow 
happy-face pin. Dr. Manhattan's clockwork 
palace floats above the sands of Mars. Nite 
Owl and a scantily clad Silk Spectre kiss as 
a mushroom cloud blooms behind them. 
Moore's characters, Gibbons' imagery, but 
with the now-signature slo-mo/speed-up 
style Snyder deployed in 300. 1 begin to see 
how Gibbons' rigid panels could be turned 
into 24 frames a second at a 2.40-to-l aspect 
ratio. But without dialog, it's impossible to 
tell whether Snyder has nailed it—or just 
captured the pretty pictures. 

The Comic-Con attendees aren’t worried 
about such niceties at the moment. They're 
just elated to see Watchmen come to life on 
the screen. When the clip ends and the lights 
come up, they peg the applause-o-meter deep 
into the red. Snyder's previous movies got him 
into the club; now he's the president. 

Five months later, Snyder is finishing 
postproduction, his responsibilities now 
largely confined to color correction. 

His film's legal troubles, however, drag 
on. Remember those rights that producer 


Lawrence Gordon took with him in 1994? 
Fox argued it was never rightfully com¬ 
pensated for its stake in the project. The 
studio sued Warner Bros, shortly before 
Snyder wrapped shooting, and for several 
months both sides traded court filings. A 
judge seemed to be leaning in Fox's direc¬ 
tion; fans worried the movie's release date 
would be delayed. (The case was settled in 
mid-January: Warner Bros, forked over as 
much as $10 million in cash, according to 
reports, as well as a potentially lucrative 
chunk of box-office receipts.) 

Meanwhile, Snyder has whittled down 
the movie to two and a half hours. Watching 
his film over and over in the editing bay, he 
finally accepted the truth: There was never 
going to be a three-hour theatrical version 
of Watchmen. Snyder would have to capture 
the book's tone, essence, and ideas but judi¬ 
ciously cut the story line. This picture had 
to be Zack Snyder's Watchmen instead of 
Alan Moore's. “Look, I have a fan-fetishistic 
relationship with it, too, but you have to get 
space from that," Snyder says. “You get a 
movie that has some of the experiences of 
the graphic novel but doesn't attempt to 
replace it. It is a separate artistic experi¬ 
ence from the book." 

Which is for the best, really. The movie is 
in the can; Snyder is already working on his 
next two projects: He's directing a cartoon 
based on a young-adult series of fantasy nov¬ 
els called Guardians ofGa’Hoole, as well as 
Sucker Punch, a low-budget psychological 
thriller. “I wanted to make an action movie 
that's just, like, crazy and sexy and dark and 
just cool," he says. “I don't want any rules, 
and I don't want any pedigree. I just want to 
go crazy and shoot some shots that make me 
remember why movies are badass." 

Because you know what's not badass? 
Meeting the demands of a studio, a mass 
audience, and cultish fans. Even if Watch¬ 
men is well received, the burden of playing 
the dutiful director adapting the work of his 
heroes—Romero, Miller, and Moore—has 
become too much. “I ended up with these 
guys, but it wasn't by design," he says. “The 
thing is, you can get crucified on the same 
cross that you worship." It's finally time to 
climb down from the Owlship. DS 
///////////////^^^^ 

Senior editor adam Rogers (adam 
_rogers@wired.com ) interviewed Bat- 
tlestar Galactica producer Ron Moore in 
issue 16.06. 
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Predict What’s Next What do you think our world will look like in 10, 20, or 100 years? Each month, we propose a scenario 
and ask for your help. Sketch out your vision, then go to wired.com/wired/found to upload your ideas. We’ll use the best suggestions as 
inspiration for a future Found page (crediting the contributors, of course). This month’s kudos go to evestecks222, ryanp, and Seppo. 

Your next assignment: Imagine the future of chewing gum. 
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